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    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog and this project adheres to Semantic Versioning. Beamlet is beta until 1.0: a minor release may break things, and its entry says so.
Unreleased
0.1.0 - 2026-10-07
First public release of Beamlet, an Elixir server that AI agents build from the inside, over MCP.
Added
	Run it as a server or inside your own app	A standalone server, published as a Docker image, with guides for Docker and Fly.io.
	An Elixir package you start in your own application's supervision tree.
	The beamlet command line, to set up the owner, manage tokens, view policies and reset the beamlet.


	Connect any MCP client	An MCP server that clients connect to through OAuth, or with a token made on the command line.
	A sign-in page, a home page with setup steps for each client, and a consent page.


	Agents build in Elixir, on a running server	Tools to run Elixir (eval), define modules (define) and edit them in place (patch), with docs agents discover as they go.
	A database with migrations, a key/value store, PubSub, a files directory and outbound HTTP for agent code.
	Phoenix controllers and LiveViews written by agents, mounted as routes and served live.
	A git history of every change, recording which token made it.


	Guardrails on every token	A policy on each token setting what agent code may call: a default policy, and your own declared in a config file.
	Limits on run time, memory and output, and outbound requests to private addresses refused.






  

    Security

A beamlet belongs to one person: you. Each client you connect gets its own token, and each token carries a policy that sets what the client's agent may do. A policy is a guardrail, not a sandbox, so treat any token as full access to your beamlet, and give one only to a client you trust.
The token is the boundary
Without a token, a request reaches the pages your agents have built, the sign-in page and the OAuth pages, and nothing else. That is the line Beamlet holds firmly.
With a token, the policy takes over. Give a token only to a client you trust, and when you stop using a client, delete its token. The client is cut off from its next request.
If you run Beamlet inside your own Phoenix app, agent code runs in your app's VM, so your app is inside the boundary too. Beamlet has more.
What a policy does, and doesn't
A policy decides which tools a client gets, and which modules and functions its code may call. Your beamlet checks every piece of code before it runs. Code that calls something the policy refuses is turned away, and so is code that works out what to call at runtime, uses apply, writes a macro or starts a process. Files go through Host.File, which keeps them to the files dir, and HTTP through Host.HTTP, which keeps off your network.
That stops an honest agent's accidents, and the prompt injection that reaches for ordinary APIs: "read this file", "fetch this URL". It stops a good deal more besides.
It isn't a sandbox. Agent code runs in the same VM as your beamlet, and Elixir is a big language. There are ways through, and each one takes more deliberate and stranger code than the last. Beamlet closes the routes an agent might take by accident or be talked into, and stops there. Closing every one would mean taking away the language that makes a beamlet worth having.
What's in place
	Token secrets are shown once and stored only as hashes.
	Chat clients connect with OAuth, using PKCE and single-use codes.
	HTTP requests from agent code can't reach your private network, loopback or a cloud provider's metadata address, unless you allow a host.
	Agent code's files are kept to the files dir, and the agent database can't reach any other file.
	Your sign-in cookie is kept away from the pages agents build.

What you should do
	Choose a strong password when you run beamlet setup.
	Put HTTPS in front of your beamlet once it's online.
	Give tokens only to clients you trust, and delete the ones you stop using.
	Open the allow list only to the hosts you mean.
	Consider opening only /beamlet and /.well-known to the internet at your proxy, and keeping everything else to your own network or behind basic auth. Clients connect and you sign in through those two paths alone.
	Otherwise, treat every page an agent builds as public. Anyone with the address can open it, so don't build anything you wouldn't put on the open web.



  

    Getting started

Beamlet is an Elixir server that your AI agent builds from the inside. Ask for a page, an API or a small app, and the agent writes it as Elixir modules that become part of your beamlet. Keep asking and it grows into whatever you want.
You talk to your beamlet from an AI client such as Claude, ChatGPT or Claude Code, connected over MCP. The agent's code, data and pages all live in one directory on the server.
A quick look
Start a chat and ask:
Build me a reading list on my beamlet at /books where I can add books and tick them off when I've read them.

The agent writes a table, a migration and a LiveView, and the page is at /books on your beamlet. Now ask for more:
Add an endpoint I can POST a book to, so I can send one from my phone.

The agent reads what it built last time and adds /api/books beside it, writing to the same table.
  [image: Screenshot of reading list]Running Beamlet
The easiest way to run Beamlet is with Docker. Run the published image with a volume for its data:
docker run -d \
  --name my-beamlet \
  -p 4000:4000 \
  -v beamlet_data:/data \
  -e BEAMLET_URL=http://localhost:4000 \
  ghcr.io/aaronrussell/beamlet:0.1

The volume is the whole beamlet. Keep it and you keep everything the agent has built. BEAMLET_URL is the address you reach your beamlet at. On your own machine that's localhost. On a server, set it to the server's public HTTPS address.
A beamlet has one user, you. Set your email and password:
docker exec -it my-beamlet beamlet setup

Then sign in at http://localhost:4000/beamlet, or /beamlet at your server's address. The home page shows your MCP URL and the steps to connect various clients.
Connect a client
A client is the AI app you talk to, such as Claude Code, Cursor, ChatGPT or Claude. Connecting one to your beamlet gives its agent the tools to build there. There are two ways to connect:
	With OAuth, the easiest. Give the client the MCP URL, and it sends you to your beamlet to sign in and allow access.
	With a token, for clients without OAuth. You create the token on the command line and add it to the client's config.

To create a token, named for the client:
docker exec my-beamlet beamlet tokens.create cursor

The secret is printed once, so copy it now. Most clients take it in an MCP config entry like this:
{
  "mcpServers": {
    "beamlet": {
      "url": "http://localhost:4000/beamlet/mcp",
      "headers": {"Authorization": "Bearer YOUR_TOKEN"}
    }
  }
}
Tokens and policies has more on tokens, and on the policy each one carries.
Hosted clients can't reach localhost
ChatGPT and Claude connect from their own servers, so they can't reach a beamlet on your machine. Connect a local client for now, or run your beamlet at a public address, as in Deploy Beamlet on Fly.io. A tunnel such as Tailscale Funnel works too, with BEAMLET_URL set to the tunnel's address.
Check it's working
Start a new chat and ask:
What can I do with my beamlet?

The agent looks around your beamlet before it answers, so a reply about your beamlet means everything is connected. It tells you what it could build and suggests somewhere to start. Take its suggestion, or try one of the prompts in Working with your beamlet.
Where next
	Working with your beamlet for what to ask for and what happens when you do.
	Deploy Beamlet on Fly.io to put your beamlet online for ChatGPT and Claude.
	Tokens and policies to connect more clients and limit what each can do.
	Operating a beamlet for configuration, upgrades and the log.



  

    Working with your beamlet

Ask for what you want in plain words. Everything the agent makes is a module, a page or a table on your beamlet, and it stays there for the next chat, and the next client, to build on.
Things to try
Each of these built something good first time. Start a new chat and type one in. Change a word and each becomes your own: a different city, films instead of books.
A weather page
Make me a page on my beamlet that shows the weather in London right now and for the next few days.

  [image: Screenshot of London weather page]
  A page at /weather with the current conditions and a forecast, from a public weather API.A reading list
Build me a reading list on my beamlet at /books where I can add books and tick them off when I've read them.

  [image: Screenshot of reading list]
  A page at /books with a form to add books, kept in a table in the agent database.An event inbox
I want somewhere on my beamlet to send events from my scripts. Make an endpoint I can POST JSON to, and a page that shows them live as they come in.

  [image: Screenshot of event inbox]
  An endpoint to curl your events to, and a page where each one appears as it arrives.The top of Hacker News
Pull the current top 10 Hacker News stories into a page on my beamlet, with a button to refresh them.

  [image: Screenshot of Hacker News page]
  A page of the stories, fetched again when you press the button.Bigger ideas
These take more than one prompt. In each, your beamlet holds the code and the data, and your AI client brings the reasoning.
	A bridge to your email. The agent writes a client for your mail provider's HTTP API, and perhaps a page to triage from. Your AI client then reads, sorts and drafts, with the bridge as its hands.
	Memory shared across clients. A project log, the decisions you've made, notes on what you've read. Claude Code on your laptop and ChatGPT on your phone read and add to the same one.
	A personal API. An endpoint your scripts, a Shortcut or a home sensor post to: habits, expenses, readings. Later you ask the agent how your month went.
	A webhook catcher. GitHub, Stripe or your home automation send their events in. In the morning, ask what happened overnight.
	Tools it builds for itself. When the agent keeps doing the same job, ask it to make a module for it: a parser for a format you keep meeting, a calculator for your work. Every chat after that, in every client, can call it.

What the agent is doing
Your client has three tools on your beamlet:
	eval runs Elixir code. The agent uses it to look around, to try things and to call what it has built.
	define adds a module, or replaces one.
	patch edits a module in place.

Beamlet.MCP.Eval, Beamlet.MCP.Define and Beamlet.MCP.Patch describe each tool's input and limits.
Every module is saved as a source file in the code dir and committed to git, with the token that made it as the author. The pages and endpoints it mounts are served from your beamlet's address. Its data goes in the agent database, a SQLite file. Operating a beamlet shows how to read that history from the shell.
Each eval starts fresh, and nothing is carried over from one chat to the next. What lasts is what's on your beamlet. So a new chat, or a different client, picks up where the last one left off, and the agent is told to read what's there before it builds.
Getting good results
	Name your beamlet first. Your client may have other tools. In a chat's first prompt, say "on my beamlet", or start by asking what's on it. After that the agent knows where to work.
	Say what you want, not how. "A page where I can tick books off", not "a LiveView with a click handler". The agent works out the how.
	Let it read first. On a busy beamlet, ask it to look at what's there before it builds, so it extends what exists rather than starting again.
	Ask it to show you. What's on my beamlet? Which pages are mounted? Show me the source of what you just wrote.
	Take small steps. Get the page working, then add the filter, then the API.
	Steer with Elixir if you know it. You don't need to write any. If you do know it, you can ask for a migration rather than "a table", or read the source it prints and ask for changes.

What to expect
The frontier models and strong open-weight models all do well. Models small enough to run at home can be suitable for smaller isolated tasks, but struggle with longer coding sessions which demand a large context window.
Expect the agent to hit errors and fix them as it goes. It writes some code, your beamlet answers with an error saying what to do instead, and it tries again. That's the normal loop, not a fault.
If a client can't see define or patch, its token's policy withholds them. Tokens and policies explains how to change that.
When something goes wrong
"Not permitted by your policy". The agent reached for something its token's policy refuses. It usually finds another way. If it shouldn't be refused, change the policy, in Tokens and policies.
A tool times out, or the client says "Server unavailable". An eval or a compile ran past its limit, 30 seconds by default. Ask for the work in smaller pieces, or raise the timeouts, in Operating a beamlet.
A page answers 404. Its route isn't mounted. Ask the agent which routes are mounted, and to mount the page again.
A request to a host on your network is refused. Agent code reaches only the public internet unless you allow a host, in Operating a beamlet.
Your client asks you to sign in again. Its token expired or was deleted. An OAuth client stays signed in while you use it at least once a month. Sign in again, or create a new token for a client that uses one.
A module is quarantined. Its source file no longer compiles, usually after an edit by hand in the code dir, so your beamlet set it aside when it started. Ask the agent to list the modules. It shows the error and can fix it.
Where next
	Tokens and policies to connect another client or limit what one can do.
	Operating a beamlet for where all this lives on disk, and how to look after it.



  

    Tokens and policies

Every client you connect gets its own token, and every token carries a policy. The token lets the client in. The policy limits what its agent can do once it's there.
One token per client
A token is your access to your beamlet, handed to one client. Give each client its own, so you can tell them apart and cut one off without touching the others.
A token arrives in one of two ways:
	With OAuth. A chat client gets one when you sign in and allow access on the consent page. It's known by the client's host, such as claude.ai.
	From the command line. For a client that sends a header, you create one with beamlet tokens.create. It's known by the name you give it, and lasts until you delete it.

Creating and managing tokens
Tokens are managed with the beamlet command, run inside the container:
# List every token with its id, name or host, policy and expiry
docker exec my-beamlet beamlet tokens

# Create a token for a client, printing its secret once
docker exec my-beamlet beamlet tokens.create cursor

# Rename a token you created, or change its policy
docker exec my-beamlet beamlet tokens.update 3 --name cursor-work
docker exec my-beamlet beamlet tokens.update 3 --policy explorer

# Delete a token
docker exec my-beamlet beamlet tokens.delete 3

A token is addressed by the id that beamlet tokens shows. Copy the secret from tokens.create into your client straight away, since it isn't shown again. Deleting a token cuts its client off from its next request.
An OAuth token can't be updated, so to change its policy, delete it and connect the client again. Beamlet.OAuth explains how long an OAuth token lasts, and Beamlet.CLI has every command.
What a policy is
A policy is a named set of limits on a token: which tools its client gets, and which modules its code may call. A token gets default unless you name another. default gives both tools and the parts of Elixir and Host.* that keep to your beamlet, and Beamlet.Policy.Default shows it in full.
A guardrail, not a sandbox
A policy keeps an honest agent to what you meant it to do, and stops a casual prompt injection that reaches for an ordinary API. It isn't a sandbox, and code set on getting out may find a way. Security explains why.
Writing one
Policies are declared in config, by name:
import Config

config :beamlet,
  policies: [
    explorer: [
      tools: [:eval],
      allow: [{Host.Code, except: [remove: 1]}],
      deny: [Host.HTTP]
    ]
  ]
explorer is for a client that should look around and run things, but not change what's there. Each line is a limit you'll reach for again:
	tools: [:eval] gives the client eval alone, so it can't define or patch modules.
	allow: [{Host.Code, except: [remove: 1]}] takes away removing modules, which eval could otherwise do.
	deny: [Host.HTTP] stops its code making HTTP requests.

Anything a policy doesn't name stays as default has it. Beamlet.Policy lists every key.
Putting it on your beamlet
Policies live in the config file, config.exs in the data dir. Your beamlet reads it when it starts. With Docker, write the file on your machine, copy it in, check it and restart:
docker cp config.exs my-beamlet:/data/config.exs
docker exec my-beamlet beamlet policies.show explorer
docker restart my-beamlet

policies.show reads the file afresh, so you can check a change before the restart puts it live.
Giving it to a client
For a client you create a token for, name the policy:
docker exec my-beamlet beamlet tokens.create cursor --policy explorer

For a chat client, the consent page lists every policy when it connects. Choose explorer there.
The client then sees only the tools its policy gives. When its code reaches for something the policy refuses, the error says it isn't permitted by your policy, and usually what to use instead. To see what a policy allows, run beamlet policies.show explorer, or ask the agent to print its policy.
Where next
	Operating a beamlet for the rest of what the config file can set.
	Security for what a policy can't do.



  

    Operating a beamlet

A beamlet is one process and one directory. The environment sets how it runs, the config file sets what it does, and everything it keeps lives in the data dir.
The data dir
Everything your beamlet keeps is in one directory, /data in the container:
/data
├── db/
│   ├── agent.db        the agent database: what agents build
│   └── beamlet.db      the beamlet's own database: you, your tokens, the routes
├── code/               the agents' modules as source, with their git history
├── files/              files agent code writes
├── config.exs          the config file, once you've written one
└── secret_key_base     signs your sign-in cookie, generated on first start
The agent database, code/ and files/ are what agents build, with the routes they mounted, which live in the beamlet's own database beside your tokens. beamlet reset wipes all four together. A backup is the whole data dir: nothing in it stands alone.
Configuring it
The environment sets how your beamlet runs, and the config file sets what it does. Where both set the same thing, the config file wins.
Environment variables
	Variable	Default	
	BEAMLET_DATA_DIR	/data	The data dir. The image sets it.
	BEAMLET_DEFINE_TIMEOUT	30000	How long one define or patch may take to compile, in milliseconds.
	BEAMLET_EVAL_TIMEOUT	30000	How long one eval may run, in milliseconds.
	BEAMLET_MCP_REQUEST_TIMEOUT	65000	How long a tool has to answer before the client sees "Server unavailable", in milliseconds.
	BEAMLET_URL	http://localhost:4000	The address your beamlet is reached at. Sign-in and OAuth are built on it.
	PORT	4000	The port it listens on inside the container.
	SECRET_KEY_BASE	generated	Signs the sign-in cookie. Left unset, one is generated into the data dir.

The MCP request timeout must be longer than the other two, so that a slow eval reports its own error rather than "Server unavailable". Your beamlet refuses to start otherwise.
Your beamlet serves plain HTTP. HTTPS belongs to whatever sits in front of it, and BEAMLET_URL is the https address it's reached at.
The config file
The config file, config.exs in the data dir, sets everything else. Tokens and policies covers writing policies there, and copying the file in.
The other setting people reach for is the allow list. Agent code reaches only the public internet, so a host on your own network has to be allowed:
import Config

config :beamlet,
  http: [allow: ["homeassistant.local", "192.168.1.0/24"]]
Allow a host by name if that's how agent code will ask for it; allowing its address is not enough. The same file sets the eval's memory and output caps and a path prefix for the agents' routes, and Beamlet.Config lists every key.
Reading what it built
The easy way is to ask the agent, as in Working with your beamlet. From the shell, the code dir is a git repository with a commit for every change, its author the token that made it:
docker exec my-beamlet git -C /data/code log

The databases are SQLite files, which any SQLite tool can open.
Upgrading
The 0.1 tag follows the newest 0.1 release. To move to it, or to a new version, pull the image and start a new container on the same volume:
docker pull ghcr.io/aaronrussell/beamlet:0.1
docker stop my-beamlet
docker rm my-beamlet

Then start it with the docker run from Getting started, with the new tag if it changed.
An upgrade never needs a fresh data dir. The new version updates what it needs when it starts. A new minor version may change how things work, so read the changelog first.
Going back is less sure. If a newer version changed the database layout, an older one refuses to start on that data dir and says so.
Starting over
docker exec my-beamlet beamlet reset
docker restart my-beamlet

reset deletes everything agents built: the routes, the agent database, the code dir with its history, and the files dir. You, your tokens and the config file stay. It doesn't ask first, so back up if you might want any of it again. Restart afterwards, because until then the running beamlet keeps what it had loaded.
The log
docker logs my-beamlet

The lines worth knowing:
	A start that fails. A bad variable, a config file that doesn't evaluate, or a policy naming a module that doesn't exist stops your beamlet starting. The last lines say what to fix.
	code audit: manual changes in the code dir. Someone edited the code dir by hand. Your beamlet commits the edit as manual changes when it starts, and the warning lists the files.
	code boot: quarantined. A module's file no longer compiles, so your beamlet set it aside. Ask the agent to list the modules. It shows the error and can fix it.
	routes: ... is not served. A route points at a module that's missing or quarantined, and it answers 404 until that's fixed.

Where next
Security covers what your beamlet exposes, and what to do about it.


  

    Deploy Beamlet on Fly.io

Beamlet runs on Fly.io from its published image, as one machine with a volume for the data dir. This guide assumes you have a Fly account and flyctl installed.
Speedrun
In an empty directory, save the fly.toml below, then:
fly launch --no-deploy
fly secrets set BEAMLET_URL=https://YOUR_APP.fly.dev
fly deploy
fly ssh console --pty -C "beamlet setup"
fly apps open /beamlet

Sign in and connect your client from the home page. The rest of this guide takes each step in turn.
The fly.toml
[build]
  image = "ghcr.io/aaronrussell/beamlet:0.1"

[[mounts]]
  source = "beamlet_data"
  destination = "/data"

[http_service]
  internal_port = 4000
  force_https = true
  auto_stop_machines = "off"
  auto_start_machines = true
  min_machines_running = 1

[[vm]]
  size = "shared-cpu-1x"
  memory = "512mb"
The image's tag is the version you run. The volume holds the whole beamlet. Everything is on that one volume, so a beamlet runs as one machine, kept running rather than stopped when idle.
Launch the app
fly launch --no-deploy

Fly finds the fly.toml and asks whether to copy its configuration; say yes. Then choose a name and a region. The name gives your beamlet its address, https://YOUR_APP.fly.dev. --no-deploy stops there, because your beamlet needs that address before it first starts.
Set the address
fly secrets set BEAMLET_URL=https://YOUR_APP.fly.dev

Your beamlet builds its sign-in and OAuth links from BEAMLET_URL. The address isn't a secret, but a secret is the simplest way to give the Fly app a variable once it has a name.
Deploy
fly deploy

Fly creates the volume and the machine, and starts your beamlet.
Set up the owner
fly ssh console --pty -C "beamlet setup"
fly apps open /beamlet

setup creates the owner, your beamlet's one account. It is not your Fly account. It asks for an email and a password, which you then use to sign in, and after that you follow your client's steps on the home page.
Looking after it
The other guides give their commands for Docker. On Fly, every beamlet command runs over fly ssh console, and Beamlet.CLI lists them all:
fly ssh console -C "beamlet tokens"
fly ssh console -C "beamlet tokens.create cursor"

The config file
Write config.exs on your machine, as in Tokens and policies. fly sftp put copies it onto the volume:
fly sftp put config.exs /data/config.exs

put will not replace a file that is already there. To change the file, remove the old one first, then put again:
fly ssh console -C "rm /data/config.exs"
fly sftp put config.exs /data/config.exs

Then check it, and restart to put it live:
fly ssh console -C "beamlet policies.show explorer"
fly apps restart

Upgrading
Change the tag in fly.toml and deploy:
fly deploy

The 0.1 tag follows the newest 0.1 release, so deploying with the tag unchanged picks up its fixes. Operating a beamlet says what an upgrade keeps.
Starting over
fly ssh console -C "beamlet reset"
fly apps restart

The log
fly logs

Snapshots
Fly snapshots the volume every day and keeps each snapshot for five days. To see them, find the volume's id, then list its snapshots:
fly volumes list
fly volumes snapshots list VOLUME_ID

Where next
	Working with your beamlet once a client is connected.
	Security before you hand out tokens on a public address.
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Beamlet is an Elixir server that your AI agent builds from the
inside.
An agent connects over MCP and works on your beamlet, a running
Elixir application. It defines modules, runs code, and builds APIs
and live dashboards on it. Most people run Beamlet as a standalone
server, and Getting started is the place to
start.
This module is what starts a beamlet, in the standalone server or
inside your own app.
Running a beamlet in your app
Your app is inside the boundary
Agent code runs in the same VM as your application. Policies are
guardrails, not containment. Anyone holding a token can reach
whatever your application can: its modules, its processes and
its data. Embed a beamlet only where you would trust every token
holder with the whole app.
Add Beamlet to your supervision tree, before your endpoint, so
the beamlet is ready by the first request:
children = [
  Beamlet,
  MyAppWeb.Endpoint
]
Give it a data dir and name your endpoint:
config :beamlet,
  data_dir: "/var/lib/my_app/beamlet",
  web: [endpoint: MyAppWeb.Endpoint]
Then forward to Beamlet.Router as the last route in your router:
forward "/", Beamlet.Router
Your endpoint needs a few more things, two LiveView sockets among
them. Beamlet.Router lists them all, and Beamlet.Config covers
the other config keys.
The boot fails with a message saying what to fix when the data dir
is missing, a policy is invalid, git is not installed or no
endpoint is named. Only one beamlet runs per VM.
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          @type option() :: {:only, :system}


      


Options accepted by start_link/1.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec start_link([option()]) :: Supervisor.on_start()


      


Starts a beamlet, supervising everything it needs to run.
Options
	:only - :system starts just the policies and the beamlet's
own database, with nothing an agent reaches.
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The command line for setting up the owner and managing tokens and
policies on your beamlet.
Commands
beamlet setup
Sets the owner's email and password, which sign in to the app at
/beamlet. Run it again to change either. A blank password keeps
the current one, and a new password signs every browser out.
beamlet tokens
Lists every token with its id, policy and expiry. Tokens created
here show their name. Tokens a chat client received through OAuth
show the client's host.
beamlet tokens.create <NAME> [--policy POLICY]
Creates a token and prints its secret. The secret is shown only
this once, so copy it into your MCP client now. The token gets
the default policy unless --policy names another.
beamlet tokens.update <ID> [--name NEW_NAME] [--policy POLICY]
Renames a token or changes its policy, from the client's next
request. OAuth tokens cannot be changed. Delete one and connect
the client again instead.
beamlet tokens.delete <ID>
Deletes a token of either kind. A client using it is refused from
its next request.
beamlet policies
Lists the policies you can give a token: default, and any
declared in config.
beamlet policies.show <POLICY>
Shows what a policy allows: its tools, its rules, and the modules
it denies or grants only in part.
beamlet reset
Deletes everything agents have built: the routes, the agent
database, the code dir with its history, and the files dir. The
owner, the tokens and your config.exs are kept. Restart the
beamlet afterwards, since until then it keeps running what it had
loaded.

      


      
        Summary


  
    Functions
  


    
      
        main(argv)

      


        Runs one command from its arguments, printing the outcome.



    





      


      
        Functions


        


  
    
      
    
    
      main(argv)



        
          
        

    

  


  

      

          @spec main([String.t()]) :: :ok | :error


      


Runs one command from its arguments, printing the outcome.
Usage goes to stdout, errors to stderr. Returns :ok when the
command ran and :error when it did not, for the caller to turn
into an exit status.

  


        

      


  

    
Beamlet.Config 
    



      
The :beamlet application config.
config :beamlet,
  data_dir: "/var/lib/beamlet",
  web: [endpoint: MyAppWeb.Endpoint],
  eval: [timeout: 60_000],
  mcp: [request_timeout: 90_000],
  http: [allow: ["homeassistant.local", "192.168.1.0/24"]]
The beamlet checks every key when it starts. A bad value stops the
boot with a message naming the key. A change takes a restart.
Times are in milliseconds and sizes in bytes.
Keys
	:data_dir - The directory where the beamlet keeps everything:
its databases, the code agents define and the files they keep.
Required. It must be an absolute path to a directory that already
exists.
	:policies - The policies a token can have besides default, as
a keyword list of name to policy. None by default.
Beamlet.Policy describes how to write one.
	:eval - Limits on the eval tool. timeout is how long one
evaluation may run (30 seconds). max_heap_bytes caps the memory
it may use (128 MB), and max_output the output returned to the
model (32 KB). Beamlet.MCP.Eval says what happens when each is
reached.
	:define - timeout is how long one define or patch may take
to compile (30 seconds).
	:mcp - request_timeout is how long the MCP server waits for a
tool to answer before replying "Server unavailable" (65 seconds).
It must be longer than the eval and define timeouts, so a slow
tool reports its own error first.
	:http - allow lists the hosts on private networks that agent
code may reach through Host.HTTP, as names, IP addresses or CIDR
blocks. A name must be listed as a name: allowing its address
or block is not enough. Empty by default, so agent code reaches
only the public internet.
	:web - endpoint names the Phoenix endpoint that forwards to
Beamlet.Router. Required. prefix is a path to serve the routes
agents mount under, such as "/app", and cannot be under
/beamlet. Empty by default, which serves them at the root.


      


      
        Summary


  
    Functions
  


    
      
        agent_db_file()

      


        The agent database file, used by Host.Repo.



    


    
      
        beamlet_db_file()

      


        The beamlet's own database file, used by Beamlet.Repo.



    


    
      
        code_dir()

      


        The directory holding the modules agents define, with their git history.



    


    
      
        data_dir()

      


        The data directory, an absolute path.



    


    
      
        db_dir()

      


        The directory holding both database files.



    


    
      
        define()

      


        The :define settings, with the defaults filled in.



    


    
      
        eval()

      


        The :eval settings, with the defaults filled in.



    


    
      
        files_dir()

      


        The directory holding the files agent code keeps through Host.File.



    


    
      
        http()

      


        The :http settings, with the defaults filled in.



    


    
      
        mcp()

      


        The :mcp settings, with the defaults filled in.



    


    
      
        policies()

      


        The policies declared besides default.



    


    
      
        validate!()

      


        Checks every key, raising ArgumentError for the first at fault.



    


    
      
        web()

      


        The :web settings, with the defaults filled in.



    





      


      
        Functions


        


  
    
      
    
    
      agent_db_file()



        
          
        

    

  


  

      

          @spec agent_db_file() :: Path.t()


      


The agent database file, used by Host.Repo.

  



  
    
      
    
    
      beamlet_db_file()



        
          
        

    

  


  

      

          @spec beamlet_db_file() :: Path.t()


      


The beamlet's own database file, used by Beamlet.Repo.

  



  
    
      
    
    
      code_dir()



        
          
        

    

  


  

      

          @spec code_dir() :: Path.t()


      


The directory holding the modules agents define, with their git history.

  



  
    
      
    
    
      data_dir()



        
          
        

    

  


  

      

          @spec data_dir() :: Path.t()


      


The data directory, an absolute path.

  



  
    
      
    
    
      db_dir()



        
          
        

    

  


  

      

          @spec db_dir() :: Path.t()


      


The directory holding both database files.

  



  
    
      
    
    
      define()



        
          
        

    

  


  

      

          @spec define() :: keyword()


      


The :define settings, with the defaults filled in.

  



  
    
      
    
    
      eval()



        
          
        

    

  


  

      

          @spec eval() :: keyword()


      


The :eval settings, with the defaults filled in.

  



  
    
      
    
    
      files_dir()



        
          
        

    

  


  

      

          @spec files_dir() :: Path.t()


      


The directory holding the files agent code keeps through Host.File.

  



  
    
      
    
    
      http()



        
          
        

    

  


  

      

          @spec http() :: keyword()


      


The :http settings, with the defaults filled in.

  



  
    
      
    
    
      mcp()



        
          
        

    

  


  

      

          @spec mcp() :: keyword()


      


The :mcp settings, with the defaults filled in.

  



  
    
      
    
    
      policies()



        
          
        

    

  


  

      

          @spec policies() :: keyword()


      


The policies declared besides default.

  



  
    
      
    
    
      validate!()



        
          
        

    

  


  

      

          @spec validate!() :: :ok


      


Checks every key, raising ArgumentError for the first at fault.
Beamlet calls it before starting anything. It does not check that
an endpoint is set. A full boot checks that afterwards.

  



  
    
      
    
    
      web()



        
          
        

    

  


  

      

          @spec web() :: keyword()


      


The :web settings, with the defaults filled in.

  


        

      


  

    
Beamlet.Config.Provider 
    



      
Reads a config.exs from the data dir when a release boots.
The file lets you configure a beamlet without rebuilding it. It is
a plain Elixir config file:
import Config

config :beamlet,
  policies: [
    explorer: [tools: [:eval]]
  ],
  eval: [timeout: 60_000]
It can set any of the keys Beamlet.Config lists. It is read after
all other config, so what it says wins.
A policy here replaces the policy whole
When the file names a policy, its version replaces any policy of
the same name declared elsewhere. The two are not merged.
Policies the file does not name are kept.
A change takes a restart. beamlet policies.show reads the file
afresh each time it runs, so you can check a change first. A
beamlet with no file starts as usual. A file that fails to
evaluate stops the boot with the file and line at fault.
The file stands alone: import_config and config_env/0 do not
work in it.
In your own release
The standalone server reads the file already. To read it in your
own release, add the provider to its config_providers:
releases: [
  my_app: [
    config_providers: [
      {Beamlet.Config.Provider, path: {:system, "BEAMLET_DATA_DIR", "/config.exs"}}
    ]
  ]
]
path takes any path Config.Provider accepts. Point it at the
same directory as :data_dir.

      


      
        Summary


  
    Functions
  


    
      
        read!(file)

      


        Reads the file, returning what it declares.



    





      


      
        Functions


        


  
    
      
    
    
      read!(file)



        
          
        

    

  


  

      

          @spec read!(Path.t()) :: keyword()


      


Reads the file, returning what it declares.
Raises ArgumentError naming the file, and the line when the error
has one in it, so a boot log says where to look.

  


        

      


  

    
Beamlet.OAuth 
    



      
How chat clients connect to your beamlet with OAuth.
You give the client your beamlet's MCP URL, such as
https://beamlet.example/beamlet/mcp. The client sends you to your
beamlet, where you sign in and choose a policy. That is the whole
setup: there is no client to register and no secret to copy. The
home page has the steps for each client. Clients without OAuth use
a token from beamlet tokens.create instead.
The client receives an access token that lives for a day, and
refreshes it when it runs out. Each refresh keeps the connection
for another thirty days, so a client you use at least once a month
never asks you to sign in again.
beamlet tokens lists these tokens by the client's host. To cut a
client off, or to change its policy, delete its token and connect
again.
Every OAuth URL is built from the address your beamlet is reached
at: BEAMLET_URL on the standalone server, or the endpoint's url
config when embedded. If that address is wrong, clients cannot
connect.

      


      
        Summary


  
    Functions
  


    
      
        access_ttl()

      


        How long an access token lives, in seconds: a day.



    


    
      
        authorization_server_metadata()

      


        The authorization server metadata document (RFC 8414): the two
endpoints and what the flow supports. No scopes are advertised; the
policy is chosen on the consent page instead.



    


    
      
        issuer()

      


        The beamlet's origin, which is also its OAuth issuer.



    


    
      
        protected_resource_metadata()

      


        The protected resource metadata document (RFC 9728): the resource and its authorization server, this origin.



    


    
      
        refresh_ttl()

      


        How long a refresh token lives, in seconds: thirty days from the last refresh.



    


    
      
        resource()

      


        The MCP URL a token is for, byte for byte what a client sends as resource.



    


    
      
        resource_metadata_url()

      


        The protected resource metadata URL the 401 challenge names.



    





      


      
        Functions


        


  
    
      
    
    
      access_ttl()



        
          
        

    

  


  

      

          @spec access_ttl() :: pos_integer()


      


How long an access token lives, in seconds: a day.

  



  
    
      
    
    
      authorization_server_metadata()



        
          
        

    

  


  

      

          @spec authorization_server_metadata() :: map()


      


The authorization server metadata document (RFC 8414): the two
endpoints and what the flow supports. No scopes are advertised; the
policy is chosen on the consent page instead.

  



  
    
      
    
    
      issuer()



        
          
        

    

  


  

      

          @spec issuer() :: String.t()


      


The beamlet's origin, which is also its OAuth issuer.

  



  
    
      
    
    
      protected_resource_metadata()



        
          
        

    

  


  

      

          @spec protected_resource_metadata() :: map()


      


The protected resource metadata document (RFC 9728): the resource and its authorization server, this origin.

  



  
    
      
    
    
      refresh_ttl()



        
          
        

    

  


  

      

          @spec refresh_ttl() :: pos_integer()


      


How long a refresh token lives, in seconds: thirty days from the last refresh.

  



  
    
      
    
    
      resource()



        
          
        

    

  


  

      

          @spec resource() :: String.t()


      


The MCP URL a token is for, byte for byte what a client sends as resource.

  



  
    
      
    
    
      resource_metadata_url()



        
          
        

    

  


  

      

          @spec resource_metadata_url() :: String.t()


      


The protected resource metadata URL the 401 challenge names.

  


        

      


  

    
Beamlet.Owner 
    



      
The beamlet's owner, the one user who signs in to the app.
beamlet setup sets the owner up from the command line. From code,
the same steps look like this:
case Beamlet.Owner.find() do
  {:ok, owner} ->
    Beamlet.Owner.update(owner, password: "a new passphrase")

  {:error, :not_found} ->
    Beamlet.Owner.create(email: "ada@example.com", password: "correct horse")
end
There is only ever one owner. A second create/1 fails, and the
owner cannot be deleted. A new password signs every browser out.
The session functions back the sign-in form. Most callers will not
need them.

      


      
        Summary


  
    Types
  


    
      
        session()

      


        A browser signed in as the owner.



    


    
      
        user()

      


        The owner, with their email and the password's hash.



    





  
    Functions
  


    
      
        authenticate(email, password)

      


        Turns an email and password into the owner, for the sign-in form.



    


    
      
        authenticate_session(secret)

      


        Turns a browser's session secret into the owner.



    


    
      
        create(attrs)

      


        Creates the owner from an email and a password.



    


    
      
        create_session()

      


        Creates a session for a web sign-in.



    


    
      
        delete_session(secret)

      


        Deletes the session a secret names, signing its browser out.



    


    
      
        find()

      


        The owner, or {:error, :not_found} before the first beamlet setup.



    


    
      
        update(user, attrs)

      


        Updates the owner's email, password or both.



    





      


      
        Types


        


  
    
      
    
    
      session()



        
          
        

    

  


  

      

          @type session() :: %Beamlet.Session{
  __meta__: term(),
  id: term(),
  inserted_at: term(),
  secret: term(),
  secret_hash: term(),
  updated_at: term()
}


      


A browser signed in as the owner.
secret is virtual, set only on the struct create_session/0
returns.

  



  
    
      
    
    
      user()



        
          
        

    

  


  

      

          @type user() :: %Beamlet.User{
  __meta__: term(),
  email: term(),
  id: term(),
  inserted_at: term(),
  password: term(),
  password_hash: term(),
  updated_at: term()
}


      


The owner, with their email and the password's hash.
password is virtual and never loaded.

  


        

      

      
        Functions


        


  
    
      
    
    
      authenticate(email, password)



        
          
        

    

  


  

      

          @spec authenticate(term(), term()) :: {:ok, user()} | {:error, :invalid_credentials}


      


Turns an email and password into the owner, for the sign-in form.
A wrong email, a wrong password and a beamlet with no owner yet all
fail the same way, {:error, :invalid_credentials}, and take the
same time, so the reply reveals nothing about which. A password
longer than the owner can have fails the same way without being
hashed, since hashing cost grows with its length.

  



  
    
      
    
    
      authenticate_session(secret)



        
          
        

    

  


  

      

          @spec authenticate_session(term()) :: {:ok, user()} | {:error, :unknown_session}


      


Turns a browser's session secret into the owner.
Anything that is not the secret of a stored session, including one
that was signed out, is {:error, :unknown_session}.

  



  
    
      
    
    
      create(attrs)



        
          
        

    

  


  

      

          @spec create(map() | keyword()) :: {:ok, user()} | {:error, Ecto.Changeset.t()}


      


Creates the owner from an email and a password.
A second create fails. Use update/2 to change the owner.

  



  
    
      
    
    
      create_session()



        
          
        

    

  


  

      

          @spec create_session() :: {:ok, session()} | {:error, Ecto.Changeset.t()}


      


Creates a session for a web sign-in.
The returned session carries its secret. Nothing else ever will.

  



  
    
      
    
    
      delete_session(secret)



        
          
        

    

  


  

      

          @spec delete_session(term()) :: :ok


      


Deletes the session a secret names, signing its browser out.
A secret that names no session is a no-op.

  



  
    
      
    
    
      find()



        
          
        

    

  


  

      

          @spec find() :: {:ok, user()} | {:error, :not_found}


      


The owner, or {:error, :not_found} before the first beamlet setup.

  



  
    
      
    
    
      update(user, attrs)



        
          
        

    

  


  

      

          @spec update(user(), map() | keyword()) ::
  {:ok, user()} | {:error, Ecto.Changeset.t()}


      


Updates the owner's email, password or both.
A new password signs every browser out. A new email does not.

  


        

      


  

    
Beamlet.Policy 
    



      
A policy decides what a token's requests may do on your beamlet.
Declare policies in config, by name:
config :beamlet,
  policies: [
    explorer: [
      tools: [:eval],
      allow: [{Host.Code, except: [remove: 1]}],
      deny: [Host.HTTP]
    ]
  ]
Then give one to a token, with beamlet tokens.create laptop --policy explorer or on the consent page when a chat client
connects. A token with no policy named gets default.
A policy keeps an agent to what you meant it to do. It is a
guardrail, not a sandbox: code set on escaping it may succeed.
Keys
Every policy starts from default and changes only what it names.
	:tools - The MCP tools the token gets: :eval, :define or
both. :define brings the patch tool with it. Replaces the
default's list, which has both.
	:rules - Relaxes the rules on the code the token submits.
There are two, allow_defmacro and allow_dynamic_dispatch,
both off unless set to true.
	:allow - Modules the token's code may call. A module alone
grants all of it. {Mod, only: [fun: 1]} grants just the
functions listed, and {Mod, except: [fun: 1]} all but those.
An entry replaces whatever the default grants for that module,
so allow: [Kernel] brings back apply/2 and the rest the
default holds back.
	:deny - Modules the token's code may not call at all. A
module in both allow and deny is denied.

Tools and grants are separate. Without the except, explorer
above could not define modules but could still delete them with
Host.Code.remove/1.
Modules agents define need no allow. Every token can call them,
whichever token defined them.
Applying and reading
Every module and function a policy names must exist, so a typo
stops the boot instead of granting nothing. A change takes a
restart. A policy in the data dir's config.exs replaces any
policy of the same name declared elsewhere
(Beamlet.Config.Provider).
beamlet policies.show explorer prints what a policy allows. Agent
code reads its own with Host.Code.print_policy/0.
Relaxed rules reach every token
allow_defmacro lets the token write macros. A macro writes code
into every module that uses it, so other tokens end up running
code this token wrote.
allow_dynamic_dispatch lets code compute what it calls, as in
mod.fun() with mod a variable. Beamlet cannot check such a
call, so any module is within reach. Other tokens reach it too,
through the modules this token defines.
Give either only to a token you would trust with the whole
beamlet.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


        A module's grant: everything, a closed list, or all but.



    


    
      
        fa()

      


        A function name/arity pair, the grants' granularity.



    


    
      
        grants()

      


        The grant table. Absence means denied.



    


    
      
        t()

      


        A built policy.



    


    
      
        tool()

      


        An MCP tool a policy may grant.



    





  
    Functions
  


    
      
        build(name, document)

      


        Builds a declared policy from its document, on top of the default.



    


    
      
        default()

      


        The policy Beamlet ships: both tools, strict rules, the curated grants.



    


    
      
        render(policy)

      


        Renders the policy as an agent or operator reads it: name and
tools, the rules in force, the deliberate denials it has not
re-granted with their reasons, and the modules granted only in
part.



    


    
      
        tool_list(policy)

      


        The MCP tools a policy puts in a token's tool list, in name order.



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: :all | {:only, [fa()]} | {:except, [fa()]}


      


A module's grant: everything, a closed list, or all but.

  



  
    
      
    
    
      fa()



        
          
        

    

  


  

      

          @type fa() :: {atom(), arity()}


      


A function name/arity pair, the grants' granularity.

  



  
    
      
    
    
      grants()



        
          
        

    

  


  

      

          @type grants() :: %{required(module()) => entry()}


      


The grant table. Absence means denied.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Beamlet.Policy{
  grants: grants(),
  name: String.t(),
  rules: %Beamlet.Policy.Rules{
    allow_defmacro: term(),
    allow_dynamic_dispatch: term()
  },
  tools: [tool()]
}


      


A built policy.

  



  
    
      
    
    
      tool()



        
          
        

    

  


  

      

          @type tool() :: :define | :eval


      


An MCP tool a policy may grant.

  


        

      

      
        Functions


        


  
    
      
    
    
      build(name, document)



        
          
        

    

  


  

      

          @spec build(String.t() | atom(), keyword()) :: {:ok, t()} | {:error, String.t()}


      


Builds a declared policy from its document, on top of the default.
The name is a string or atom. The document is a keyword list with
any of tools, rules, allow and deny, as the moduledoc
describes. An error names the policy and the key at fault.

  



  
    
      
    
    
      default()



        
          
        

    

  


  

      

          @spec default() :: t()


      


The policy Beamlet ships: both tools, strict rules, the curated grants.

  



  
    
      
    
    
      render(policy)



        
          
        

    

  


  

      

          @spec render(t()) :: String.t()


      


Renders the policy as an agent or operator reads it: name and
tools, the rules in force, the deliberate denials it has not
re-granted with their reasons, and the modules granted only in
part.
The only listable answer to "what is disallowed", since everything
absent from the grants is denied: the rendering covers the denials
that carry teaching copy rather than the unbounded rest.

  



  
    
      
    
    
      tool_list(policy)



        
          
        

    

  


  

      

          @spec tool_list(t()) :: [:define | :eval | :patch]


      


The MCP tools a policy puts in a token's tool list, in name order.
define is two tools in one: a policy granting it lists the
define and patch tools, since both write modules through the
same pipeline under the same limit.

  


        

      


  

    
Beamlet.Policy.Default 
    



      
The policy Beamlet ships, which every token starts from.
default grants everyday Elixir, a few Erlang modules, the Phoenix
and Ecto modules agents build pages and data with, and the Host.*
stdlib. It leaves out what reaches past the beamlet directly: the
filesystem, processes, the environment and loading code. Agent code
does those through Host.* instead. To change any of it, declare a
policy (Beamlet.Policy).
The policy
This is default as an agent reads it with
Host.Code.print_policy/0, and as
beamlet policies.show default prints it.
Policy: default
Tools: define, eval, patch

Standard Elixir and Erlang are available; this is what the policy deliberately withholds. Anything else denied is simply not granted on your beamlet. Host.Code.print_modules() shows what is.

Rules for your code:
  defmacro/defmacrop are not permitted in define
  call targets must be literal modules

Not available:
  :file, :filelib, File, File.Stat, File.Stream
    — Host.File provides scoped file access
  :atomics, :counters, :dets, :ets, :persistent_term, Agent
    — state that outlives an eval is kept in Host.KV
  :gen_server, :gen_statem, :proc_lib, :timer, DynamicSupervisor, GenServer, PartitionSupervisor, Process, Registry, Supervisor, Task, Task.Supervisor
    — process primitives are withheld as a family; there is no sibling to reach for
  Application
    — environment and application config may hold credentials
  :code, :erl_eval, Code, Module
    — durable code is made with the define tool, and Host.Code.print_modules() shows what is on your beamlet
  Phoenix.Endpoint, Phoenix.LiveView.Router, Phoenix.Router, Plug.Router
    — the URL surface is managed through Host.Router
  Phoenix.PubSub
    — publish/subscribe goes through Host.PubSub
  Ecto.Migrator
    — migrations are run through Host.Migrator
  Req, Req.Finch, Req.Request
    — HTTP requests are made with Host.HTTP, which takes Req's arguments and returns a Req.Response
  Ecto.Adapters.SQL, Ecto.Repo
    — the agent database is reached through Host.Repo; raw SQL is Host.Repo.query!(sql)

Partially granted:
  :crypto — all except engine_add/1, engine_by_id/1, engine_ctrl_cmd_string/3, engine_ctrl_cmd_string/4, engine_get_all_methods/0, engine_get_id/1, engine_get_name/1, engine_list/0, engine_load/3, engine_load/4, engine_methods_convert_to_bitmask/2, engine_register/2, engine_remove/1, engine_unload/1, engine_unload/2, engine_unregister/2, ensure_engine_loaded/2, ensure_engine_loaded/3, ensure_engine_unloaded/1, ensure_engine_unloaded/2
  :erlang — only adler32/1, adler32/2, crc32/1, crc32/2, external_size/1, external_size/2, phash2/1, phash2/2
  Ecto.Migration — all except execute_file/1, execute_file/2
  Function — all except capture/3
  Host.Repo — all except disconnect_all/1, disconnect_all/2, put_dynamic_repo/1, start_link/0, start_link/1, stop/0, stop/1
  IO — only chardata_to_string/1, inspect/1, inspect/2, iodata_length/1, iodata_to_binary/1, puts/1, warn/1
  Kernel — all except apply/2, apply/3, exit/1, send/2, spawn/1, spawn/3, spawn_link/1, spawn_link/3, spawn_monitor/1, spawn_monitor/3
  List — all except to_atom/1, to_existing_atom/1
  Macro — only camelize/1, to_string/1, underscore/1
  Path — all except wildcard/1, wildcard/2
  Phoenix.Component — all except embed_templates/1, embed_templates/2
  Phoenix.Controller — all except send_download/2, send_download/3
  Plug.Conn — all except send_file/3, send_file/4, send_file/5
  String — all except to_atom/1, to_existing_atom/1
  System — only convert_time_unit/3, endianness/0, monotonic_time/0, monotonic_time/1, os_time/0, os_time/1, otp_release/0, schedulers/0, schedulers_online/0, system_time/0, system_time/1, time_offset/0, time_offset/1, unique_integer/0, unique_integer/1, version/0

      


      
        Summary


  
    Functions
  


    
      
        framework_modules()

      


        The Phoenix and Ecto modules granted one by one, as listed under
web and data.



    


    
      
        grants()

      


        The default's grant table, with each package expanded into its
modules.



    


    
      
        not_granted()

      


        The modules left out on purpose, grouped by reason.



    


    
      
        packages()

      


        The packages granted whole, by OTP application name.



    





      


      
        Functions


        


  
    
      
    
    
      framework_modules()



        
          
        

    

  


  

      

          @spec framework_modules() :: [module()]


      


The Phoenix and Ecto modules granted one by one, as listed under
web and data.

  



  
    
      
    
    
      grants()



        
          
        

    

  


  

      

          @spec grants() :: Beamlet.Policy.grants()


      


The default's grant table, with each package expanded into its
modules.
A package's modules marked @moduledoc false are left out.

  



  
    
      
    
    
      not_granted()



        
          
        

    

  


  

      

          @spec not_granted() :: [{String.t(), [module()]}]


      


The modules left out on purpose, grouped by reason.
Nothing at runtime reads it. A module is denied by being absent
from the grants.

  



  
    
      
    
    
      packages()



        
          
        

    

  


  

      

          @spec packages() :: [atom()]


      


The packages granted whole, by OTP application name.

  


        

      


  

    
Beamlet.Repo 
    



      
The beamlet's own database: the owner, their sessions, the tokens
and the routes agents mount.
It lives at db/beamlet.db in the data dir. The beamlet creates
and migrates it when it starts, so there is no mix ecto.migrate
step. Agent code has no way to write it: what agents build as data
goes in Host.Repo, the agent database.
To tune it, pass adapter options in config:
config :beamlet, Beamlet.Repo, pool_size: 10
It takes any Ecto.Adapters.SQLite3 option except :database and
:journal_mode, which the beamlet sets itself. Host.Repo, the
agent database, takes options under its own name in the same way.

      


      
        Summary


  
    Functions
  


    
      
        aggregate(queryable, aggregate, opts \\ [])

      


        Callback implementation for Ecto.Repo.aggregate/3.



    


    
      
        aggregate(queryable, aggregate, field, opts)

      


        Callback implementation for Ecto.Repo.aggregate/4.



    


    
      
        all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.all/2.



    


    
      
        all_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.all_by/3.



    


    
      
        checked_out?()

      


        Callback implementation for Ecto.Repo.checked_out?/0.



    


    
      
        checkout(fun, opts \\ [])

      


        Callback implementation for Ecto.Repo.checkout/2.



    


    
      
        child_spec(opts)

      


    


    
      
        config()

      


        Callback implementation for Ecto.Repo.config/0.



    


    
      
        default_options(operation)

      


        Callback implementation for Ecto.Repo.default_options/1.



    


    
      
        delete(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete/2.



    


    
      
        delete!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete!/2.



    


    
      
        delete_all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete_all/2.



    


    
      
        disconnect_all(interval, opts \\ [])

      


        Forces all connections in the repo pool to disconnect within the given interval.



    


    
      
        exists?(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.exists?/2.



    


    
      
        explain(operation, queryable, opts \\ [])

      


        Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.



    


    
      
        get(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get/3.



    


    
      
        get!(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get!/3.



    


    
      
        get_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by/3.



    


    
      
        get_by!(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by!/3.



    


    
      
        get_dynamic_repo()

      


        Callback implementation for Ecto.Repo.get_dynamic_repo/0.



    


    
      
        in_transaction?()

      


        Callback implementation for Ecto.Repo.in_transaction?/0.



    


    
      
        insert(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert/2.



    


    
      
        insert!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert!/2.



    


    
      
        insert_all(schema_or_source, entries, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_all/3.



    


    
      
        insert_or_update(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update/2.



    


    
      
        insert_or_update!(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update!/2.



    


    
      
        load(schema_or_types, data)

      


        Callback implementation for Ecto.Repo.load/2.



    


    
      
        one(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one/2.



    


    
      
        one!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one!/2.



    


    
      
        preload(struct_or_structs_or_nil, preloads, opts \\ [])

      


        Callback implementation for Ecto.Repo.preload/3.



    


    
      
        prepare_query(operation, query, opts)

      


        Callback implementation for Ecto.Repo.prepare_query/3.



    


    
      
        prepare_transaction(fun_or_multi, opts)

      


        Callback implementation for Ecto.Repo.prepare_transaction/2.



    


    
      
        put_dynamic_repo(dynamic)

      


        Callback implementation for Ecto.Repo.put_dynamic_repo/1.



    


    
      
        query(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query.



    


    
      
        query!(sql, params \\ [], opts \\ [])

      


        Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        query_many(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query that returns multiple results on the given repo.



    


    
      
        query_many!(sql, params \\ [], opts \\ [])

      


        Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        reload(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload/2.



    


    
      
        reload!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload!/2.



    


    
      
        rollback(value)

      


        Callback implementation for Ecto.Repo.rollback/1.



    


    
      
        start_link(opts \\ [])

      


        Callback implementation for Ecto.Repo.start_link/1.



    


    
      
        stop(timeout \\ 5000)

      


        Callback implementation for Ecto.Repo.stop/1.



    


    
      
        stream(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.stream/2.



    


    
      
        to_sql(operation, queryable, opts \\ [])

      


        Converts the given query to SQL according to its kind and the
adapter in the given repository.



    


    
      
        transact(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transact/2.



    


    
      
        transaction(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transaction/2.



    


    
      
        update(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update/2.



    


    
      
        update!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update!/2.



    


    
      
        update_all(queryable, updates, opts \\ [])

      


        Callback implementation for Ecto.Repo.update_all/3.



    





      


      
        Functions


        


    

  
    
      
    
    
      aggregate(queryable, aggregate, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/3.

  



  
    
      
    
    
      aggregate(queryable, aggregate, field, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/4.

  



    

  
    
      
    
    
      all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all/2.

  



    

  
    
      
    
    
      all_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all_by/3.

  



  
    
      
    
    
      checked_out?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checked_out?/0.

  



    

  
    
      
    
    
      checkout(fun, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checkout/2.

  



  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      config()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.config/0.

  



  
    
      
    
    
      default_options(operation)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.default_options/1.

  



    

  
    
      
    
    
      delete(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete/2.

  



    

  
    
      
    
    
      delete!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete!/2.

  



    

  
    
      
    
    
      delete_all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete_all/2.

  



    

  
    
      
    
    
      disconnect_all(interval, opts \\ [])



        
          
        

    

  


  

      

          @spec disconnect_all(non_neg_integer(), opts :: Keyword.t()) :: :ok


      


Forces all connections in the repo pool to disconnect within the given interval.
Once this function is called, the pool will disconnect all of its connections
as they are checked in or as they are pinged. Checked in and idle connections
will be randomly disconnected within the given time interval.
If the connection has a backoff configured (which is the case by default),
disconnecting means an attempt at a new connection will be done immediately
after, without starting a new process for each connection. However, if backoff
has been disabled, the connection process will terminate. In such cases,
disconnecting all connections may cause the pool supervisor to restart
depending on the max_restarts/max_seconds configuration of the pool,
so you will want to set those carefully.
If you need connections to be restarted periodically, set the :max_lifetime
option in your repository configuration instead.

  



    

  
    
      
    
    
      exists?(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.exists?/2.

  



    

  
    
      
    
    
      explain(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec explain(
  :all | :update_all | :delete_all,
  Ecto.Queryable.t(),
  opts :: Keyword.t()
) ::
  String.t() | Exception.t() | [map()]


      


Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.
Examples
# Postgres
iex> MyRepo.explain(:all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

iex> Ecto.Adapters.SQL.explain(Repo, :all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

# MySQL
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title")) |> IO.puts()
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
| id | select_type | table | partitions | type | possible_keys | key  | key_len | ref  | rows | filtered | Extra       |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
|  1 | SIMPLE      | p0    | NULL       | ALL  | NULL          | NULL | NULL    | NULL |    1 |    100.0 | Using where |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+

# Shared opts
iex> MyRepo.explain(:all, Post, analyze: true, timeout: 20_000)
"Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=443) (actual time=0.013..0.013 rows=0 loops=1)\nPlanning Time: 0.031 ms\nExecution Time: 0.021 ms"
It's safe to execute it for updates and deletes, no data change will be committed:
iex> MyRepo.explain(Repo, :update_all, from(p in Post, update: [set: [title: "new title"]]))
"Update on posts p0  (cost=0.00..11.70 rows=170 width=449)\n  ->  Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=449)"
This function is also available under the repository with name explain:
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title"))
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)\n  Filter: ((title)::text = 'title'::text)"
Options
Built-in adapters support passing opts to the EXPLAIN statement according to the following:
	Adapter	Supported opts
	Postgrex	analyze, verbose, costs, settings, buffers, timing, summary, format, plan, wrap_in_transaction
	MyXQL	format, wrap_in_transaction

All options except format are boolean valued and default to false.
The allowed format values are :map, :yaml, and :text:
	:map is the deserialized JSON encoding.
	:yaml and :text return the result as a string.

The built-in adapters support the following formats:
	Postgrex: :map, :yaml and :text
	MyXQL: :map and :text

The wrap_in_transaction option is a boolean that controls whether the command is run inside of a
transaction that is rolled back. This is useful when, for example, you'd like to use analyze: true
on an update or delete query without modifying data. Defaults to true.
The :plan option in Postgrex can take the values :custom or :fallback_generic. When :custom
is specified, the explain plan generated will consider the specific values of the query parameters
that are supplied. When using :fallback_generic, the specific values of the query parameters will
be ignored. :fallback_generic does not use PostgreSQL's built-in support for a generic explain
plan (available as of PostgreSQL 16), but instead uses a special implementation that works for PostgreSQL
versions 12 and above. Defaults to :custom.
Any other value passed to opts will be forwarded to the underlying adapter query function, including
shared Repo options such as :timeout. Non built-in adapters may have specific behaviour and you should
consult their documentation for more details.
For version compatibility, please check your database's documentation:
	Postgrex: PostgreSQL doc.
	MyXQL: MySQL doc.


  



    

  
    
      
    
    
      get(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get/3.

  



    

  
    
      
    
    
      get!(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get!/3.

  



    

  
    
      
    
    
      get_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by/3.

  



    

  
    
      
    
    
      get_by!(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by!/3.

  



  
    
      
    
    
      get_dynamic_repo()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_dynamic_repo/0.

  



  
    
      
    
    
      in_transaction?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.in_transaction?/0.

  



    

  
    
      
    
    
      insert(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert/2.

  



    

  
    
      
    
    
      insert!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert!/2.

  



    

  
    
      
    
    
      insert_all(schema_or_source, entries, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_all/3.

  



    

  
    
      
    
    
      insert_or_update(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update/2.

  



    

  
    
      
    
    
      insert_or_update!(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update!/2.

  



  
    
      
    
    
      load(schema_or_types, data)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.load/2.

  



    

  
    
      
    
    
      one(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one/2.

  



    

  
    
      
    
    
      one!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one!/2.

  



    

  
    
      
    
    
      preload(struct_or_structs_or_nil, preloads, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.preload/3.

  



  
    
      
    
    
      prepare_query(operation, query, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_query/3.

  



  
    
      
    
    
      prepare_transaction(fun_or_multi, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_transaction/2.

  



  
    
      
    
    
      put_dynamic_repo(dynamic)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.put_dynamic_repo/1.

  



    

    

  
    
      
    
    
      query(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, Ecto.Adapters.SQL.query_result()} | {:error, Exception.t()}


      


Runs a custom SQL query.
If the query was successful, it will return an :ok tuple containing
a map with at least two keys:
	:num_rows - the number of rows affected
	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)

Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query("SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

iex> Ecto.Adapters.SQL.query(MyRepo, "SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

  



    

    

  
    
      
    
    
      query!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  Ecto.Adapters.SQL.query_result()


      


Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries

  



    

    

  
    
      
    
    
      query_many(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, [Ecto.Adapters.SQL.query_result()]} | {:error, Exception.t()}


      


Runs a custom SQL query that returns multiple results on the given repo.
In case of success, it must return an :ok tuple containing a list of
maps with at least two keys:
	:num_rows - the number of rows affected

	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)


Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query_many("SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

iex> Ecto.Adapters.SQL.query_many(MyRepo, "SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

  



    

    

  
    
      
    
    
      query_many!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) :: [
  Ecto.Adapters.SQL.query_result()
]


      


Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries

  



    

  
    
      
    
    
      reload(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.reload/2.

  



    

  
    
      
    
    
      reload!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.reload!/2.

  



  
    
      
    
    
      rollback(value)



        
          
        

    

  


  

      

          @spec rollback(term()) :: no_return()


      


Callback implementation for Ecto.Repo.rollback/1.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.start_link/1.

  



    

  
    
      
    
    
      stop(timeout \\ 5000)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stop/1.

  



    

  
    
      
    
    
      stream(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stream/2.

  



    

  
    
      
    
    
      to_sql(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec to_sql(:all | :update_all | :delete_all, Ecto.Queryable.t(), Keyword.t()) ::
  {String.t(), Ecto.Adapters.SQL.query_params()}


      


Converts the given query to SQL according to its kind and the
adapter in the given repository.
Examples
The examples below are meant for reference. Each adapter will
return a different result:
iex> MyRepo.to_sql(:all, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

iex> MyRepo.to_sql(:update_all, from(p in Post, update: [set: [title: ^"hello"]]))
{"UPDATE posts AS p SET title = $1", ["hello"]}

iex> Ecto.Adapters.SQL.to_sql(:all, MyRepo, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

  



    

  
    
      
    
    
      transact(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transact/2.

  



    

  
    
      
    
    
      transaction(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transaction/2.

  



    

  
    
      
    
    
      update(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update/2.

  



    

  
    
      
    
    
      update!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update!/2.

  



    

  
    
      
    
    
      update_all(queryable, updates, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update_all/3.

  


        

      


  

    
Beamlet.Token 
    



      
The credential one client uses to reach your beamlet.
A token is one of two kinds:
	cli - Named, and created with beamlet tokens.create or
Beamlet.Tokens.create/1. It never expires and lasts until you
delete it.
	oauth - Created when a chat client connects and you consent.
It is known by the client's URL, and it expires and refreshes
as Beamlet.OAuth describes.

Each token has a policy, default unless another was named.
The secret is set only on the struct that creating the token
returns. The beamlet keeps just a hash, so secret is nil on
every token loaded afterwards, and a lost secret means a new token.
label/1 is the name the beamlet shows for a token: a cli
token's name, or an oauth token's client host.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


        A token's kind: cli, minted from the command line, or oauth, minted at consent.



    


    
      
        t()

      


        A token as stored.



    





  
    Functions
  


    
      
        cli_changeset(token, attrs)

      


        Changeset for creating or updating a cli token.



    


    
      
        label(token)

      


        The display form of a token: a cli token's name, or the host of an oauth token's client id.



    


    
      
        oauth_changeset(token, attrs)

      


        Changeset for creating an oauth token.



    


    
      
        rotate_changeset(token, attrs)

      


        Changeset for refreshing an oauth token.



    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :cli | :oauth


      


A token's kind: cli, minted from the command line, or oauth, minted at consent.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Beamlet.Token{
  __meta__: term(),
  client: String.t() | nil,
  expires_at: DateTime.t() | nil,
  id: pos_integer() | nil,
  inserted_at: NaiveDateTime.t() | nil,
  kind: kind(),
  name: String.t() | nil,
  policy: String.t(),
  refresh_expires_at: DateTime.t() | nil,
  refresh_hash: binary() | nil,
  refresh_secret: String.t() | nil,
  secret: String.t() | nil,
  secret_hash: binary() | nil,
  updated_at: NaiveDateTime.t() | nil
}


      


A token as stored.
The secrets are set only on the struct Beamlet.Tokens.create/1
returns.

  


        

      

      
        Functions


        


  
    
      
    
    
      cli_changeset(token, attrs)



        
          
        

    

  


  

      

          @spec cli_changeset(t(), map()) :: Ecto.Changeset.t()


      


Changeset for creating or updating a cli token.
It casts the name and policy. The name must be unique on the
beamlet and the policy one it declares. The hash is set by
Beamlet.Tokens, never cast.

  



  
    
      
    
    
      label(token)



        
          
        

    

  


  

      

          @spec label(t()) :: String.t()


      


The display form of a token: a cli token's name, or the host of an oauth token's client id.

  



  
    
      
    
    
      oauth_changeset(token, attrs)



        
          
        

    

  


  

      

          @spec oauth_changeset(t(), map()) :: Ecto.Changeset.t()


      


Changeset for creating an oauth token.
It casts the client id, the policy chosen at consent and both
expiries. The hashes are set by Beamlet.Tokens, never cast.

  



  
    
      
    
    
      rotate_changeset(token, attrs)



        
          
        

    

  


  

      

          @spec rotate_changeset(t(), map()) :: Ecto.Changeset.t()


      


Changeset for refreshing an oauth token.
It casts both expiries. The client and policy stay as consented,
and the hashes are set by Beamlet.Tokens.

  


        

      


  

    
Beamlet.Tokens 
    



      
Creates, updates, lists and deletes tokens from code.
These are what beamlet tokens.* runs. Creating a token is the
only time its secret is visible:
{:ok, token} = Beamlet.Tokens.create(name: "laptop", policy: "explorer")
token.secret
#=> "wJalrXUtnFEMI_K7MDENG_bPxRfiCYEXAMPLEKEY_q0"
A client sends the secret as a bearer token.
update/2 renames a cli token or changes its policy. It refuses
oauth tokens. delete/1 works on either kind, and the token's
next request fails.
The authenticate and rotate functions serve the MCP endpoint and
the OAuth token endpoint. Most callers will not need them.

      


      
        Summary


  
    Functions
  


    
      
        authenticate(secret)

      


        Turns a presented secret into its token.



    


    
      
        authenticate_refresh(secret)

      


        Turns a presented refresh secret into its oauth token, for the
token endpoint.



    


    
      
        create(attrs)

      


        Creates a token.



    


    
      
        delete(token)

      


        Deletes a token.



    


    
      
        find(id)

      


        Finds a token by id.



    


    
      
        list()

      


        Every token on the beamlet, oldest first.



    


    
      
        rotate(token, attrs)

      


        Rotates an oauth token in place, with new secrets and expiries.



    


    
      
        update(token, attrs)

      


        Updates a cli token's name or policy.



    





      


      
        Functions


        


  
    
      
    
    
      authenticate(secret)



        
          
        

    

  


  

      

          @spec authenticate(term()) ::
  {:ok, Beamlet.Token.t()} | {:error, :unknown_token | :expired_token}


      


Turns a presented secret into its token.
Anything that is not the secret of a stored token, including a
deleted token's secret or a value that never was one, is
{:error, :unknown_token}. The secret of an oauth token past its
expiry is {:error, :expired_token}.

  



  
    
      
    
    
      authenticate_refresh(secret)



        
          
        

    

  


  

      

          @spec authenticate_refresh(term()) ::
  {:ok, Beamlet.Token.t()} | {:error, :unknown_token | :expired_token}


      


Turns a presented refresh secret into its oauth token, for the
token endpoint.
Anything that is not the refresh secret of a stored token, a cli
token's secret among them, is {:error, :unknown_token}. A refresh
secret past refresh_expires_at is {:error, :expired_token}.

  



  
    
      
    
    
      create(attrs)



        
          
        

    

  


  

      

          @spec create(map() | keyword()) ::
  {:ok, Beamlet.Token.t()} | {:error, Ecto.Changeset.t()}


      


Creates a token.
kind is :cli unless given. A cli token takes name and an
optional policy. An oauth token takes client, policy,
expires_at and refresh_expires_at. The policy must be one the
beamlet declares.
The returned token carries its secret, and an oauth token its
refresh_secret too. Nothing else ever will.

  



  
    
      
    
    
      delete(token)



        
          
        

    

  


  

      

          @spec delete(Beamlet.Token.t()) ::
  {:ok, Beamlet.Token.t()} | {:error, Ecto.Changeset.t()}


      


Deletes a token.
Requests presenting its secret fail from then on.

  



  
    
      
    
    
      find(id)



        
          
        

    

  


  

      

          @spec find(pos_integer()) :: {:ok, Beamlet.Token.t()} | {:error, :not_found}


      


Finds a token by id.

  



  
    
      
    
    
      list()



        
          
        

    

  


  

      

          @spec list() :: [Beamlet.Token.t()]


      


Every token on the beamlet, oldest first.

  



  
    
      
    
    
      rotate(token, attrs)



        
          
        

    

  


  

      

          @spec rotate(Beamlet.Token.t(), map() | keyword()) ::
  {:ok, Beamlet.Token.t()}
  | {:error, Ecto.Changeset.t() | :cli_token | :unknown_token}


      


Rotates an oauth token in place, with new secrets and expiries.
attrs carries expires_at and refresh_expires_at. The row and
its id stay, so provenance keeps pointing at the same token. The
old secrets stop working at once, and the returned token carries
the new secret and refresh_secret. A cli token answers
{:error, :cli_token}.
A refresh secret redeems once. The rotation only lands while the
row still holds the refresh secret token was loaded with, so of
two rotations from one secret the second answers
{:error, :unknown_token}, as a spent secret does.

  



  
    
      
    
    
      update(token, attrs)



        
          
        

    

  


  

      

          @spec update(Beamlet.Token.t(), map() | keyword()) ::
  {:ok, Beamlet.Token.t()} | {:error, Ecto.Changeset.t() | :oauth_token}


      


Updates a cli token's name or policy.
The secret cannot change, so create a new token instead. An oauth
token cannot be updated and answers {:error, :oauth_token}.

  


        

      


  

    
Beamlet.MCP.Define 
    



      
The define tool, which compiles modules into your beamlet and
keeps them.
An agent sends one or more modules. Each is checked against the
token's policy and compiled into the running beamlet, ready to call
straight away, and stays across restarts. Either all the modules
land or none do.
Every module is saved in the code dir and committed to its git
history, with the token that wrote it as the author.
A module that exists already is replaced only when its entry says
replace: true. The names Beamlet.* and Host.* are reserved.
Every module needs a @moduledoc and every public function a
@doc, so the next agent can find its way around.
A token has the tool when its policy lists :define under tools,
which brings patch with it. default does.
Input
{
  "modules": [
    {"code": "defmodule Shopping.List do..."},
    {"code": "defmodule Shopping.Item do...", "replace": true}
  ]
}
	modules - Required. The modules to define, each with:	code - Required. The source of one top-level defmodule.
	replace - true to replace a module that already exists.
Defaults to false.



Configuration
config :beamlet, define: [timeout: 60_000]
	:timeout - How long one define or patch may take to
compile, in milliseconds. Defaults to 30 seconds.


      


      
        Summary


  
    Functions
  


    
      
        description()

      


        The description a client lists for the tool, written for the model.



    


    
      
        get_schema(atom)

      


    


    
      
        mcp_schema(data)

      


    


    
      
        mcp_schema!(data)

      


    


    
      
        mcp_schema_changeset(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      description()



        
          
        

    

  


  

The description a client lists for the tool, written for the model.
Built when it is read, from the timeout above, so it always
states the one in force.

  



  
    
      
    
    
      get_schema(atom)



        
          
        

    

  


  


  



  
    
      
    
    
      mcp_schema(data)



        
          
        

    

  


  


  



  
    
      
    
    
      mcp_schema!(data)



        
          
        

    

  


  


  



  
    
      
    
    
      mcp_schema_changeset(data)



        
          
        

    

  


  


  


        

      


  

    
Beamlet.MCP.Eval 
    



      
The eval tool, which runs Elixir code on your beamlet.
Each use is a fresh evaluation, with nothing carried over from the
last. The code is checked against the token's policy before it
runs. It can call what the policy grants and every module agents
have defined.
The agent gets back what the code printed, then the value of its
last expression. A refused call, an exception or a timeout comes
back as text too, so the agent can see what went wrong and try
again.
A token has the tool when its policy lists :eval under tools.
default does.
Input
{"code": "Shopping.List.items() |> length()"}
	code - Required. The Elixir code to evaluate.

Configuration
config :beamlet, eval: [timeout: 60_000]
	:timeout - How long one evaluation may run, in milliseconds.
When it runs out, the evaluation stops and the output so far
comes back. Defaults to 30 seconds. The MCP server's
:request_timeout must stay longer (Beamlet.MCP.Server).
	:max_heap_bytes - How much memory one evaluation may use.
Past it, the evaluation stops before it can take the beamlet
down. Defaults to 128 MB.
	:max_output - How much printed output comes back, in bytes.
Longer output is cut, with a line saying how much was shown.
Defaults to 32 KB.


      


      
        Summary


  
    Functions
  


    
      
        description()

      


        The description a client lists for the tool, written for the model.



    


    
      
        get_schema(atom)

      


    


    
      
        mcp_schema(data)

      


    


    
      
        mcp_schema!(data)

      


    


    
      
        mcp_schema_changeset(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      description()



        
          
        

    

  


  

The description a client lists for the tool, written for the model.
Built when it is read, from the limits above, so it always states
the ones in force.

  



  
    
      
    
    
      get_schema(atom)



        
          
        

    

  


  


  



  
    
      
    
    
      mcp_schema(data)



        
          
        

    

  


  


  



  
    
      
    
    
      mcp_schema!(data)



        
          
        

    

  


  


  



  
    
      
    
    
      mcp_schema_changeset(data)



        
          
        

    

  


  


  


        

      


  

    
Beamlet.MCP.Patch 
    



      
The patch tool, which edits the source of modules agents defined.
An agent names a module and an anchor in its source, then replaces
the anchor or inserts text before or after it. The anchor is a
piece of text that occurs exactly once, or a function given as
name/arity, together with its @doc and @spec.
The patches apply in order. The modules they touch then go through
everything define does, as one change: checked against the
token's policy, compiled and committed. Either all of it lands or
none of it does.
A token has the tool whenever it has define
(Beamlet.MCP.Define).
Input
{
  "patches": [
    {"module": "Shopping.List", "find": "@limit 10", "replace": "@limit 50"},
    {"module": "Shopping.List", "select": "add/2", "after": "def remove(list, item) do..."}
  ]
}
	patches - Required. The patches to apply, in order, each with:	module - Required. The module to edit, such as Shopping.List.
	find - Text that occurs exactly once in the module's source.
	select - A function as name/arity, with its @doc and
@spec.
	replace - Text to put in place of the anchor. Empty removes it.
	before - Text to insert before the anchor.
	after - Text to insert after the anchor.



Each patch takes one anchor, find or select, and one of
replace, before or after.
Configuration
Nothing of its own. A patch uses define's :timeout
(Beamlet.MCP.Define).

      


      
        Summary


  
    Functions
  


    
      
        description()

      


        The description a client lists for the tool, written for the model.



    


    
      
        get_schema(atom)

      


    


    
      
        mcp_schema(data)

      


    


    
      
        mcp_schema!(data)

      


    


    
      
        mcp_schema_changeset(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      description()



        
          
        

    

  


  

The description a client lists for the tool, written for the model.
Built when it is read, from define's timeout, so it always states
the one in force.

  



  
    
      
    
    
      get_schema(atom)



        
          
        

    

  


  


  



  
    
      
    
    
      mcp_schema(data)



        
          
        

    

  


  


  



  
    
      
    
    
      mcp_schema!(data)



        
          
        

    

  


  


  



  
    
      
    
    
      mcp_schema_changeset(data)



        
          
        

    

  


  


  


        

      


  

    
Beamlet.MCP.Server 
    



      
The MCP server agents connect to, at /beamlet/mcp.
It offers three tools:
	Beamlet.MCP.Define - the define tool, which compiles modules
into your beamlet.
	Beamlet.MCP.Eval - the eval tool, which runs Elixir code on
your beamlet.
	Beamlet.MCP.Patch - the patch tool, which edits a module
agents defined.

Every request needs a token, and the token's policy decides which
of the tools the client sees.
Configuration
config :beamlet, mcp: [request_timeout: 90_000]
	:request_timeout - How long the server waits for a tool to
answer before replying "Server unavailable", in milliseconds.
Defaults to 65 seconds. It must be longer than the eval and
define timeouts, so a slow tool reports its own error first.


      


      
        Summary


  
    Functions
  


    
      
        child_spec(opts)

      


    


    
      
        server_instructions()

      


        The instructions a client receives on initialize, written for the
model.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      server_instructions()



        
          
        

    

  


  

The instructions a client receives on initialize, written for the
model.

  


        

      


  

    
Beamlet.Assets 
    



      
Serves the files the beamlet's pages load, under /beamlet/assets.
Plug it into your endpoint, before the parsers:
plug Beamlet.Assets
There is nothing to build. It serves the LiveView JavaScript from
the bundles the Phoenix packages ship, and the beamlet's own
stylesheet. Those three files are all it serves, and any other path
under /beamlet/assets answers 404.

      


      
        Summary


  
    Functions
  


    
      
        call(conn, opts)

      


        Callback implementation for Plug.call/2.



    


    
      
        init(opts)

      


        Callback implementation for Plug.init/1.



    





      


      
        Functions


        


  
    
      
    
    
      call(conn, opts)



        
          
        

    

  


  

Callback implementation for Plug.call/2.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

Callback implementation for Plug.init/1.

  


        

      


  

    
Beamlet.Router 
    



      
The router your app forwards to, which serves the beamlet.
Add it as the last route in your router, at the root:
forward "/", Beamlet.Router
Last, so your own routes win. At the root, because LiveView pages
match the full URL and break under a forward at a prefix. To serve
the routes agents mount under a path, set :prefix in
Beamlet.Config instead.
The beamlet keeps its own pages under /beamlet, where agents can
never mount a route:
	/beamlet/mcp - the MCP server (Beamlet.MCP.Server).
	/beamlet - the home page, behind the sign-in.
	/beamlet/login and /beamlet/logout - signing in and out.
	/beamlet/authorize and /beamlet/token - OAuth
(Beamlet.OAuth).

It also answers the two OAuth documents under /.well-known. Every
other path goes to the routes agents mount, so / answers 404
until an agent builds something there.
What your endpoint needs
Agent pages are LiveViews, so your endpoint needs what any LiveView
app has, plus a socket for the beamlet's own pages:
socket "/beamlet/agent/live", Phoenix.LiveView.Socket,
  websocket: [connect_info: [session: @session_options]]

socket "/beamlet/app/live", Phoenix.LiveView.Socket,
  websocket: [connect_info: [session: {Beamlet.Web.Auth, :session_options, []}]]

plug Beamlet.Assets

plug Plug.Parsers,
  parsers: [:urlencoded, :json],
  pass: ["*/*"],
  json_decoder: Phoenix.json_library()

plug Plug.MethodOverride
plug Plug.Session, @session_options
plug MyAppWeb.Router
	/beamlet/agent/live is the socket agent pages connect to, with your
endpoint's session.
	/beamlet/app/live is the socket the beamlet's own pages connect
to, with their own session.
	Beamlet.Assets serves the LiveView JavaScript and the
beamlet's stylesheet. It goes before the parsers.
	Plug.Parsers leaves out multipart. It writes uploads to the
system temp dir, where agent code cannot read them.
	Plug.MethodOverride lets agent forms reach their PUT, PATCH and
DELETE routes.
	Behind a proxy that terminates TLS, add
plug Plug.RewriteOn, [:x_forwarded_proto] before Plug.Session,
so the session cookies are marked secure.

And in config:
config :beamlet, web: [endpoint: MyAppWeb.Endpoint]

config :my_app, MyAppWeb.Endpoint,
  pubsub_server: Beamlet.PubSub,
  render_errors: [
    formats: [html: Beamlet.Web.ErrorView, json: Beamlet.Web.ErrorView],
    layout: false
  ]

config :phoenix, :filter_parameters,
  ["password", "code", "code_verifier", "refresh_token"]
pubsub_server lets agent pages subscribe through Host.PubSub.
Beamlet.Web.ErrorView is a plain error view, and your own works
too. The filtered parameters keep the sign-in's password and the
OAuth secrets out of the request log.
The standalone server's
endpoint
is a worked example.
Nothing may fetch the session before the forward
The beamlet's pages swap in their own session as the request
reaches this router. If a plug in your endpoint or router fetches
the session first, the owner's sign-in lands in your endpoint's
session, which agent pages can read and write.

      


      
        Summary


  
    Functions
  


    
      
        call(conn, opts)

      


        Callback invoked by Plug on every request.



    


    
      
        formatted_routes(_)

      


        Callback implementation for Phoenix.VerifiedRoutes.formatted_routes/1.



    


    
      
        init(opts)

      


        Callback required by Plug that initializes the router
for serving web requests.



    


    
      
        verified_route?(_, split_path)

      


        Callback implementation for Phoenix.VerifiedRoutes.verified_route?/2.



    





      


      
        Functions


        


  
    
      
    
    
      call(conn, opts)



        
          
        

    

  


  

Callback invoked by Plug on every request.

  



  
    
      
    
    
      formatted_routes(_)



        
          
        

    

  


  

Callback implementation for Phoenix.VerifiedRoutes.formatted_routes/1.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

Callback required by Plug that initializes the router
for serving web requests.

  



  
    
      
    
    
      verified_route?(_, split_path)



        
          
        

    

  


  

Callback implementation for Phoenix.VerifiedRoutes.verified_route?/2.

  


        

      


  

    
Beamlet.Web.Auth 
    



      
The owner's sign-in to the beamlet's own pages.
The sign-in is kept in a cookie of its own, scoped to /beamlet,
apart from your endpoint's session.
The one part you use is session_options/0, for the socket the
beamlet's own pages connect to:
socket "/beamlet/app/live", Phoenix.LiveView.Socket,
  websocket: [connect_info: [session: {Beamlet.Web.Auth, :session_options, []}]]
Beamlet.Router and the beamlet's pages use the rest.

      


      
        Summary


  
    Functions
  


    
      
        fetch_current_user(conn, opts)

      


        Assigns :current_user from the session.



    


    
      
        log_in(conn, user)

      


        Signs the owner in.



    


    
      
        log_out(conn)

      


        Signs the owner out.



    


    
      
        on_mount(atom, params, session, socket)

      


        The hooks for a live_session.



    


    
      
        require_auth(conn, opts)

      


        Halts a signed-out request with a redirect to the login page.



    


    
      
        session_options()

      


        The Plug.Session options for the sign-in's cookie.



    





      


      
        Functions


        


  
    
      
    
    
      fetch_current_user(conn, opts)



        
          
        

    

  


  

      

          @spec fetch_current_user(Plug.Conn.t(), keyword()) :: Plug.Conn.t()


      


Assigns :current_user from the session.
It is nil when nobody is signed in.

  



  
    
      
    
    
      log_in(conn, user)



        
          
        

    

  


  

      

          @spec log_in(Plug.Conn.t(), %Beamlet.User{
  __meta__: term(),
  email: term(),
  id: term(),
  inserted_at: term(),
  password: term(),
  password_hash: term(),
  updated_at: term()
}) :: Plug.Conn.t()


      


Signs the owner in.
It creates a session, renews the cookie, and stores the session's
secret and the id the app's LiveView sockets on it take.

  



  
    
      
    
    
      log_out(conn)



        
          
        

    

  


  

      

          @spec log_out(Plug.Conn.t()) :: Plug.Conn.t()


      


Signs the owner out.
It disconnects the app's LiveViews on the session, deletes the
session, and clears and renews the cookie.

  



  
    
      
    
    
      on_mount(atom, params, session, socket)



        
          
        

    

  


  

      

          @spec on_mount(
  :require_auth | :fetch_current_user,
  map(),
  map(),
  Phoenix.LiveView.Socket.t()
) ::
  {:cont, Phoenix.LiveView.Socket.t()} | {:halt, Phoenix.LiveView.Socket.t()}


      


The hooks for a live_session.
:require_auth assigns :current_user, or halts with a redirect
to the login page. :fetch_current_user assigns it, nil when
nobody is signed in.

  



  
    
      
    
    
      require_auth(conn, opts)



        
          
        

    

  


  

      

          @spec require_auth(Plug.Conn.t(), keyword()) :: Plug.Conn.t()


      


Halts a signed-out request with a redirect to the login page.
The path of a GET is stored, so the sign-in returns there.

  



  
    
      
    
    
      session_options()



        
          
        

    

  


  

      

          @spec session_options() :: keyword()


      


The Plug.Session options for the sign-in's cookie.
Beamlet.Router plugs them in for the beamlet's own pages, and your
endpoint names them for the socket at /beamlet/app/live.

  


        

      


  

    
Beamlet.Web.ErrorView 
    



      
A plain error view for your endpoint.
config :my_app, MyAppWeb.Endpoint,
  render_errors: [
    formats: [html: Beamlet.Web.ErrorView, json: Beamlet.Web.ErrorView],
    layout: false
  ]
It renders the status message as text, or as
{"errors": {"detail": ...}} for JSON. Your own error view works
too.

      


      
        Summary


  
    Functions
  


    
      
        render(template, assigns)

      


        Renders the response for an error template such as "404.html" or "500.json".



    





      


      
        Functions


        


  
    
      
    
    
      render(template, assigns)



        
          
        

    

  


  

      

          @spec render(String.t(), map()) :: String.t() | map()


      


Renders the response for an error template such as "404.html" or "500.json".

  


        

      


  

    
Host.Code 
    



      
Discover what is on your beamlet, read its docs and source, and
remove modules.
Start with print_modules/0. The print_* functions print what
they find and return :ok; remove/1 acts silently and returns
:ok. A failure raises with a teaching message, like any other
error, and everything printed before it survives.
Explore with eval, then build with define and edit with patch:
anything worth calling again belongs in a module. Each eval starts
clean, so read what exists first. Other agents and clients share the
same pool of modules, and this is how you see its current state. A
defined module is read whole with print_source/1, or in pieces:
print_outline/1 for its shape, then print_source/2 and
print_source/3 for one function or a range of lines.
Everything here acts as you, the token behind the eval: the
listing and the docs are filtered by your policy, and a removal is
recorded against you. Called from anywhere else, a web request or
a process of your own, there is no one to act as, and each function
raises saying so.

      


      
        Summary


  
    Functions
  


    
      
        print_docs(module)

      


        Prints a module's documentation, e.g. print_docs(Host.Code).



    


    
      
        print_docs(module, function)

      


        Prints full documentation for every arity of a function, e.g.
print_docs(Enum, :map).



    


    
      
        print_docs(module, function, arity)

      


        Prints full documentation for one arity of a function, e.g.
print_docs(Enum, :map, 2).



    


    
      
        print_modules()

      


        Prints the discoverable module surface of your beamlet.



    


    
      
        print_outline(module)

      


        Prints the outline of a module defined with define: each
top-level item with the lines it spans.



    


    
      
        print_policy()

      


        Prints what your policy deliberately withholds, the rules in force
for your code, and the modules granted only in part.



    


    
      
        print_source(module)

      


        Prints the source code of a module previously defined with
define.



    


    
      
        print_source(module, function)

      


        Prints one function of a defined module at every arity, or a range
of its lines, e.g. print_source(Shopping.List, :total) or
print_source(Shopping.List, 40..80).



    


    
      
        print_source(module, function, arity)

      


        Prints one arity of a function of a defined module, e.g.
print_source(Shopping.List, :total, 1).



    


    
      
        remove(module)

      


        Removes modules defined with define, e.g. remove(Shopping.List).



    





      


      
        Functions


        


  
    
      
    
    
      print_docs(module)



        
          
        

    

  


  

      

          @spec print_docs(module()) :: :ok


      


Prints a module's documentation, e.g. print_docs(Host.Code).
Shows the moduledoc and an index of the public functions with
one-line summaries. Works for any module you are permitted to
call. For a function's full documentation use print_docs/2 or
print_docs/3.

  



  
    
      
    
    
      print_docs(module, function)



        
          
        

    

  


  

      

          @spec print_docs(module(), atom()) :: :ok


      


Prints full documentation for every arity of a function, e.g.
print_docs(Enum, :map).

  



  
    
      
    
    
      print_docs(module, function, arity)



        
          
        

    

  


  

      

          @spec print_docs(module(), atom(), arity()) :: :ok


      


Prints full documentation for one arity of a function, e.g.
print_docs(Enum, :map, 2).

  



  
    
      
    
    
      print_modules()



        
          
        

    

  


  

      

          @spec print_modules() :: :ok


      


Prints the discoverable module surface of your beamlet.
Four groups, each with a one-line description: the modules defined
with define, the Host.* modules your beamlet provides, the
framework modules you write pages and data against, and the
libraries it ships. Standard Elixir and Erlang are not listed; they
are available unless your policy says otherwise (print_policy/0).
Migrations and routes have listings of their own,
Host.Migrator.print_migrations/0 and Host.Router.print_routes/0,
which the footer points at.

  



  
    
      
    
    
      print_outline(module)



        
          
        

    

  


  

      

          @spec print_outline(module()) :: :ok


      


Prints the outline of a module defined with define: each
top-level item with the lines it spans.
One row per item, e.g. 10-17 def total/1 (2 clauses): a
function's row covers all its clauses and the @doc, @spec,
@impl, attr and slot directly above them, which is exactly
what a patch select touches; a type's row covers its @typedoc.
use, import, alias, defstruct and any other top-level form
show by their first line. The moduledoc and attributes holding
values have no row, so a gap between rows is one of those: read it
by line range. Read the outline first, then the piece you need with
print_source/2 or print_source/3. Serves defined modules only.

  



  
    
      
    
    
      print_policy()



        
          
        

    

  


  

      

          @spec print_policy() :: :ok


      


Prints what your policy deliberately withholds, the rules in force
for your code, and the modules granted only in part.
Everything not listed by print_modules/0 and not standard
Elixir/Erlang is denied by default; this shows the denials that
are deliberate and the reason for each.

  



  
    
      
    
    
      print_source(module)



        
          
        

    

  


  

      

          @spec print_source(module()) :: :ok


      


Prints the source code of a module previously defined with
define.
Source is stored as the formatter lays it out, so the layout may
differ from what was sent. Errors and stack traces locate as
lib/shopping/list.ex:42: the module's path, and a line of what
this prints. For a long module read print_outline/1 and then a
function or a line range with print_source/2. Read a module
before replacing or patching it. Serves defined modules only; for
anything else use print_docs/1.

  



  
    
      
    
    
      print_source(module, function)



        
          
        

    

  


  

      

          @spec print_source(module(), atom() | Range.t()) :: :ok


      


Prints one function of a defined module at every arity, or a range
of its lines, e.g. print_source(Shopping.List, :total) or
print_source(Shopping.List, 40..80).
A function prints as its whole block, all clauses and the docs above
them, exactly as stored, so text copied from it is what a patch
find matches. A range is inclusive and counts from line 1, as
print_outline/1 shows; an end past the last line prints to the
end.

  



  
    
      
    
    
      print_source(module, function, arity)



        
          
        

    

  


  

      

          @spec print_source(module(), atom(), arity()) :: :ok


      


Prints one arity of a function of a defined module, e.g.
print_source(Shopping.List, :total, 1).

  



  
    
      
    
    
      remove(module)



        
          
        

    

  


  

      

          @spec remove(module() | [module()]) :: :ok


      


Removes modules defined with define, e.g. remove(Shopping.List).
The modules are unloaded from your beamlet and their files
deleted. Accepts a module or a list of modules removed together as one
atomic set. Removal is refused while any module outside the set
depends on a target; the error names the dependents. Remove or
rework dependents first, or pass the whole group in one call:
modules that call each other can only be removed together.

  


        

      


  

    
Host.File 
    



      
File, scoped to your beamlet's files.
Paths are relative to the files root, and a leading / means that
same root: "notes.md" and "/notes.md" are the same file, and
.. cannot leave it. Names, arguments and results mirror File's.
A function returns :ok, {:ok, value} or {:error, reason} with
a posix reason such as :enoent; its bang variant returns the
value or raises what File's does, naming the path as you wrote
it. Code written for File works here. The one addition: writing,
copying and renaming create the parent directories they need.
Host.File.write!("journal/2026/today.md", "entry")
Host.File.read!("journal/2026/today.md")
#=> "entry"

case Host.File.read("settings.json") do
  {:ok, json} -> JSON.decode!(json)
  {:error, :enoent} -> %{}
end
There is one filesystem for the whole beamlet: every agent, every
defined module and every process sees the same files, including
code serving web routes, so organise shared work with directories.
Files persist across evals and restarts. Nothing here runs as
anyone, so it works the same from an eval, a controller or a
LiveView. ls_r/1 shows everything there is.

      


      
        Summary


  
    Functions
  


    
      
        cp(source, dest)

      


        Copies the file at source to dest, creating parent directories
as needed, e.g. cp("draft.md", "archive/draft.md").



    


    
      
        cp!(source, dest)

      


        Like cp/2, returning :ok or raising File.CopyError.



    


    
      
        cp_r(source, dest)

      


        Copies source to dest recursively, creating parent directories
as needed, e.g. cp_r("notes", "backup/notes").



    


    
      
        cp_r!(source, dest)

      


        Like cp_r/2, returning the paths copied or raising File.CopyError.



    


    
      
        dir?(path)

      


        Whether path is a directory.



    


    
      
        exists?(path)

      


        Whether a file or directory exists at path.



    


    
      
        ls(path \\ "/")

      


        Returns the names in the directory at path, sorted, e.g.
ls("journal").



    


    
      
        ls!(path \\ "/")

      


        Like ls/1, returning the names or raising File.Error.



    


    
      
        ls_r(path \\ "/")

      


        Returns every file under the directory at path, sorted, as paths
relative to the root, ready to pass to read/1.



    


    
      
        ls_r!(path \\ "/")

      


        Like ls_r/1, returning the paths or raising File.Error.



    


    
      
        mkdir(path)

      


        Creates the directory at path; its parent must exist.



    


    
      
        mkdir!(path)

      


        Like mkdir/1, returning :ok or raising File.Error.



    


    
      
        mkdir_p(path)

      


        Creates the directory at path, including missing parents, e.g. mkdir_p("a/b/c").



    


    
      
        mkdir_p!(path)

      


        Like mkdir_p/1, returning :ok or raising File.Error.



    


    
      
        read(path)

      


        Returns the contents of the file at path, e.g.
read("notes.md").



    


    
      
        read!(path)

      


        Like read/1, returning the contents or raising File.Error.



    


    
      
        regular?(path)

      


        Whether path is a regular file.



    


    
      
        rename(source, dest)

      


        Renames or moves source to dest, file or directory, creating
parent directories as needed, e.g.
rename("draft.md", "posts/final.md").



    


    
      
        rename!(source, dest)

      


        Like rename/2, returning :ok or raising File.RenameError.



    


    
      
        rm(path)

      


        Removes the file at path.



    


    
      
        rm!(path)

      


        Like rm/1, returning :ok or raising File.Error.



    


    
      
        rmdir(path)

      


        Removes the empty directory at path.



    


    
      
        rmdir!(path)

      


        Like rmdir/1, returning :ok or raising File.Error.



    


    
      
        write(path, content, modes \\ [])

      


        Writes content to the file at path, creating parent directories
as needed and overwriting an existing file, e.g.
write("journal/today.md", text).



    


    
      
        write!(path, content, modes \\ [])

      


        Like write/3, returning :ok or raising File.Error.



    





      


      
        Functions


        


  
    
      
    
    
      cp(source, dest)



        
          
        

    

  


  

      

          @spec cp(String.t(), String.t()) :: :ok | {:error, File.posix()}


      


Copies the file at source to dest, creating parent directories
as needed, e.g. cp("draft.md", "archive/draft.md").
Files only; see cp_r/2 for a directory.

  



  
    
      
    
    
      cp!(source, dest)



        
          
        

    

  


  

      

          @spec cp!(String.t(), String.t()) :: :ok


      


Like cp/2, returning :ok or raising File.CopyError.

  



  
    
      
    
    
      cp_r(source, dest)



        
          
        

    

  


  

      

          @spec cp_r(String.t(), String.t()) ::
  {:ok, [String.t()]} | {:error, File.posix(), String.t()}


      


Copies source to dest recursively, creating parent directories
as needed, e.g. cp_r("notes", "backup/notes").
Returns the paths copied, relative to the root, or the error with
the path it happened on.

  



  
    
      
    
    
      cp_r!(source, dest)



        
          
        

    

  


  

      

          @spec cp_r!(String.t(), String.t()) :: [String.t()]


      


Like cp_r/2, returning the paths copied or raising File.CopyError.

  



  
    
      
    
    
      dir?(path)



        
          
        

    

  


  

      

          @spec dir?(String.t()) :: boolean()


      


Whether path is a directory.

  



  
    
      
    
    
      exists?(path)



        
          
        

    

  


  

      

          @spec exists?(String.t()) :: boolean()


      


Whether a file or directory exists at path.

  



    

  
    
      
    
    
      ls(path \\ "/")



        
          
        

    

  


  

      

          @spec ls(String.t()) :: {:ok, [String.t()]} | {:error, File.posix()}


      


Returns the names in the directory at path, sorted, e.g.
ls("journal").
The root when path is omitted. Files and directories alike, names
only; for every file beneath a directory use ls_r/1.

  



    

  
    
      
    
    
      ls!(path \\ "/")



        
          
        

    

  


  

      

          @spec ls!(String.t()) :: [String.t()]


      


Like ls/1, returning the names or raising File.Error.

  



    

  
    
      
    
    
      ls_r(path \\ "/")



        
          
        

    

  


  

      

          @spec ls_r(String.t()) :: {:ok, [String.t()]} | {:error, File.posix()}


      


Returns every file under the directory at path, sorted, as paths
relative to the root, ready to pass to read/1.
The whole filesystem when path is omitted.
Directories appear through the files they contain; an empty
directory is not listed. A fresh filesystem lists as {:ok, []}.

  



    

  
    
      
    
    
      ls_r!(path \\ "/")



        
          
        

    

  


  

      

          @spec ls_r!(String.t()) :: [String.t()]


      


Like ls_r/1, returning the paths or raising File.Error.

  



  
    
      
    
    
      mkdir(path)



        
          
        

    

  


  

      

          @spec mkdir(String.t()) :: :ok | {:error, File.posix()}


      


Creates the directory at path; its parent must exist.
Writing a file creates its parents on its own, so this is for a
directory wanted ahead of any file. See mkdir_p/1 for missing
parents.

  



  
    
      
    
    
      mkdir!(path)



        
          
        

    

  


  

      

          @spec mkdir!(String.t()) :: :ok


      


Like mkdir/1, returning :ok or raising File.Error.

  



  
    
      
    
    
      mkdir_p(path)



        
          
        

    

  


  

      

          @spec mkdir_p(String.t()) :: :ok | {:error, File.posix()}


      


Creates the directory at path, including missing parents, e.g. mkdir_p("a/b/c").

  



  
    
      
    
    
      mkdir_p!(path)



        
          
        

    

  


  

      

          @spec mkdir_p!(String.t()) :: :ok


      


Like mkdir_p/1, returning :ok or raising File.Error.

  



  
    
      
    
    
      read(path)



        
          
        

    

  


  

      

          @spec read(String.t()) :: {:ok, binary()} | {:error, File.posix()}


      


Returns the contents of the file at path, e.g.
read("notes.md").

  



  
    
      
    
    
      read!(path)



        
          
        

    

  


  

      

          @spec read!(String.t()) :: binary()


      


Like read/1, returning the contents or raising File.Error.

  



  
    
      
    
    
      regular?(path)



        
          
        

    

  


  

      

          @spec regular?(String.t()) :: boolean()


      


Whether path is a regular file.

  



  
    
      
    
    
      rename(source, dest)



        
          
        

    

  


  

      

          @spec rename(String.t(), String.t()) :: :ok | {:error, File.posix()}


      


Renames or moves source to dest, file or directory, creating
parent directories as needed, e.g.
rename("draft.md", "posts/final.md").

  



  
    
      
    
    
      rename!(source, dest)



        
          
        

    

  


  

      

          @spec rename!(String.t(), String.t()) :: :ok


      


Like rename/2, returning :ok or raising File.RenameError.

  



  
    
      
    
    
      rm(path)



        
          
        

    

  


  

      

          @spec rm(String.t()) :: :ok | {:error, File.posix()}


      


Removes the file at path.
Files only: a directory answers {:error, :eisdir}. Use rmdir/1
for an empty directory.

  



  
    
      
    
    
      rm!(path)



        
          
        

    

  


  

      

          @spec rm!(String.t()) :: :ok


      


Like rm/1, returning :ok or raising File.Error.

  



  
    
      
    
    
      rmdir(path)



        
          
        

    

  


  

      

          @spec rmdir(String.t()) :: :ok | {:error, File.posix()}


      


Removes the empty directory at path.

  



  
    
      
    
    
      rmdir!(path)



        
          
        

    

  


  

      

          @spec rmdir!(String.t()) :: :ok


      


Like rmdir/1, returning :ok or raising File.Error.

  



    

  
    
      
    
    
      write(path, content, modes \\ [])



        
          
        

    

  


  

      

          @spec write(String.t(), iodata(), [File.mode()]) :: :ok | {:error, File.posix()}


      


Writes content to the file at path, creating parent directories
as needed and overwriting an existing file, e.g.
write("journal/today.md", text).
Pass [:append] to add to the end instead.

  



    

  
    
      
    
    
      write!(path, content, modes \\ [])



        
          
        

    

  


  

      

          @spec write!(String.t(), iodata(), [File.mode()]) :: :ok


      


Like write/3, returning :ok or raising File.Error.

  


        

      


  

    
Host.HTTP 
    



      
HTTP requests with Req's arguments, answered with a Req.Response.
Each function takes the same arguments as its namesake in Req:
get/2 as Req.get/2, request/2 as Req.request/2, a URL or a
keyword list first and options after. Req's documentation describes
the options, and the response's helpers work on the result. A
function returns {:ok, response} or {:error, exception}; its
bang variant returns the response or raises the exception.
Host.HTTP.get!("https://api.github.com/repos/elixir-lang/elixir").body["stargazers_count"]

case Host.HTTP.post("https://example.com/hooks", json: %{event: "deployed"}) do
  {:ok, %Req.Response{status: 200}} -> :ok
  {:ok, response} -> {:error, response.status}
  {:error, exception} -> {:error, Exception.message(exception)}
end
To stream a large body, pass an into function; into: :self is
refused. The function receives each chunk and returns
{:cont, acc} to go on or {:halt, acc} to stop:
Host.HTTP.get!(url,
  into: fn {:data, chunk}, acc ->
    Host.File.write!("export.csv", chunk, [:append])
    {:cont, acc}
  end
)
Requests reach the public internet. One to a host that is
loopback, on a private network, link-local or another reserved
address, through a redirect included, comes back as
{:error, %Host.HTTP.BlockedError{}}. To call a route your beamlet
serves, use Host.Router.call/4, which runs it in your process.
Options that would send a request anywhere but the network, or keep
it on disk, are refused with an ArgumentError naming the option:
plug, adapter, unix_socket, connect_options, finch and
finch_request, the disk cache, and .netrc credentials. Req's
own functions are not available to your code; these are how
requests leave your beamlet.

      


      
        Summary


  
    Types
  


    
      
        request()

      


        A URL, or a keyword list of options that includes :url.



    


    
      
        result()

      


        The response, or the exception that ended the request.



    





  
    Functions
  


    
      
        delete(request, options \\ [])

      


        Makes a DELETE request.



    


    
      
        delete!(request, options \\ [])

      


        Like delete/2, returning the response or raising.



    


    
      
        get(request, options \\ [])

      


        Makes a GET request, e.g. get("https://example.com", params: [q: "elixir"]).



    


    
      
        get!(request, options \\ [])

      


        Like get/2, returning the response or raising.



    


    
      
        head(request, options \\ [])

      


        Makes a HEAD request.



    


    
      
        head!(request, options \\ [])

      


        Like head/2, returning the response or raising.



    


    
      
        patch(request, options \\ [])

      


        Makes a PATCH request.



    


    
      
        patch!(request, options \\ [])

      


        Like patch/2, returning the response or raising.



    


    
      
        post(request, options \\ [])

      


        Makes a POST request, e.g. post(url, json: %{name: "beamlet"}).



    


    
      
        post!(request, options \\ [])

      


        Like post/2, returning the response or raising.



    


    
      
        put(request, options \\ [])

      


        Makes a PUT request.



    


    
      
        put!(request, options \\ [])

      


        Like put/2, returning the response or raising.



    


    
      
        request(request, options \\ [])

      


        Makes a request with the method in the options, e.g.
request(url: url, method: :options).



    


    
      
        request!(request, options \\ [])

      


        Like request/2, returning the response or raising.



    





      


      
        Types


        


  
    
      
    
    
      request()



        
          
        

    

  


  

      

          @type request() :: String.t() | URI.t() | keyword()


      


A URL, or a keyword list of options that includes :url.

  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: {:ok, Req.Response.t()} | {:error, Exception.t()}


      


The response, or the exception that ended the request.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      delete(request, options \\ [])



        
          
        

    

  


  

      

          @spec delete(request(), keyword()) :: result()


      


Makes a DELETE request.

  



    

  
    
      
    
    
      delete!(request, options \\ [])



        
          
        

    

  


  

      

          @spec delete!(request(), keyword()) :: Req.Response.t()


      


Like delete/2, returning the response or raising.

  



    

  
    
      
    
    
      get(request, options \\ [])



        
          
        

    

  


  

      

          @spec get(request(), keyword()) :: result()


      


Makes a GET request, e.g. get("https://example.com", params: [q: "elixir"]).

  



    

  
    
      
    
    
      get!(request, options \\ [])



        
          
        

    

  


  

      

          @spec get!(request(), keyword()) :: Req.Response.t()


      


Like get/2, returning the response or raising.

  



    

  
    
      
    
    
      head(request, options \\ [])



        
          
        

    

  


  

      

          @spec head(request(), keyword()) :: result()


      


Makes a HEAD request.

  



    

  
    
      
    
    
      head!(request, options \\ [])



        
          
        

    

  


  

      

          @spec head!(request(), keyword()) :: Req.Response.t()


      


Like head/2, returning the response or raising.

  



    

  
    
      
    
    
      patch(request, options \\ [])



        
          
        

    

  


  

      

          @spec patch(request(), keyword()) :: result()


      


Makes a PATCH request.

  



    

  
    
      
    
    
      patch!(request, options \\ [])



        
          
        

    

  


  

      

          @spec patch!(request(), keyword()) :: Req.Response.t()


      


Like patch/2, returning the response or raising.

  



    

  
    
      
    
    
      post(request, options \\ [])



        
          
        

    

  


  

      

          @spec post(request(), keyword()) :: result()


      


Makes a POST request, e.g. post(url, json: %{name: "beamlet"}).

  



    

  
    
      
    
    
      post!(request, options \\ [])



        
          
        

    

  


  

      

          @spec post!(request(), keyword()) :: Req.Response.t()


      


Like post/2, returning the response or raising.

  



    

  
    
      
    
    
      put(request, options \\ [])



        
          
        

    

  


  

      

          @spec put(request(), keyword()) :: result()


      


Makes a PUT request.

  



    

  
    
      
    
    
      put!(request, options \\ [])



        
          
        

    

  


  

      

          @spec put!(request(), keyword()) :: Req.Response.t()


      


Like put/2, returning the response or raising.

  



    

  
    
      
    
    
      request(request, options \\ [])



        
          
        

    

  


  

      

          @spec request(request(), keyword()) :: result()


      


Makes a request with the method in the options, e.g.
request(url: url, method: :options).
The method defaults to GET.

  



    

  
    
      
    
    
      request!(request, options \\ [])



        
          
        

    

  


  

      

          @spec request!(request(), keyword()) :: Req.Response.t()


      


Like request/2, returning the response or raising.

  


        

      


  

    
Host.HTTP.BlockedError exception
    



      
The error for a request Host.HTTP will not send.
Host.HTTP reaches the public internet. A request whose host is
loopback, on a private network, link-local or another reserved
address, or whose host does not resolve, comes back as
{:error, %Host.HTTP.BlockedError{}}, and the bang variant raises
it. A redirect is checked the same way, so a public URL that
redirects to a private one is refused at the redirect.
url is the URL refused, without any credentials it carried, and
reason an atom saying why, such as :reserved_address or
:unresolvable_host.
{:error, %Host.HTTP.BlockedError{reason: :reserved_address}} =
  Host.HTTP.get("http://localhost:4000/")

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The URL refused, without credentials, and why.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Host.HTTP.BlockedError{
  __exception__: term(),
  reason: atom(),
  url: URI.t()
}


      


The URL refused, without credentials, and why.

  


        

      


  

    
Host.KV 
    



      
Durable key/value storage for small state under string keys.
A cursor, a counter, a last-run time, a preference. Values are
JSON: nil, booleans, numbers, strings, lists, and maps with
string keys, and what you put is what you get back. Anything else
raises on put/2, so store an atom as a string ("active" rather
than :active), a map with string keys (%{"count" => 1} rather
than %{count: 1}) and a time as ISO 8601
(DateTime.to_iso8601(now)).
Keys are one shared namespace across every agent and module on your
beamlet, so prefix yours with your domain, e.g. "poller:last_id".
The store lives in the agent database beside your own tables, so a
write here inside a Host.Repo.transaction lands together with
your rows:
def create(conn, %{"id" => id} = event) do
  Host.Repo.transaction(fn ->
    Host.Repo.insert!(Events.Event.changeset(%Events.Event{}, event))
    Host.KV.put("events:last_id", id)
  end)

  json(conn, %{ok: true})
end
A value worked out from the one before it, a counter or a list of
recent ids, changes through update/3, since a get/2 then a
put/2 loses updates under concurrent requests. Anything you would
filter, sort or join on belongs in a table of its own, through a
migration (Host.Migrator) and an Ecto.Schema. Reads return the
value or a default; fetch/1 is the one that tells a stored nil
from a missing key.

      


      
        Summary


  
    Types
  


    
      
        value()

      


        A value the store holds: JSON's shapes, with maps keyed by strings.



    





  
    Functions
  


    
      
        all(prefix \\ "")

      


        Returns every entry whose key starts with prefix as a map of key
to value, loaded in one query, e.g. all("poller:").



    


    
      
        delete(key)

      


        Removes key.



    


    
      
        delete_all(prefix)

      


        Removes every key starting with prefix in one query, e.g.
delete_all("poller:").



    


    
      
        fetch(key)

      


        Returns {:ok, value} for the value stored under key, or
:error when there is none.



    


    
      
        get(key, default \\ nil)

      


        Returns the value stored under key, or default when there is
none, e.g. get("poller:last_id", 0).



    


    
      
        keys(prefix \\ "")

      


        Returns every key starting with prefix, sorted, without loading
the values, e.g. keys("poller:").



    


    
      
        put(key, value)

      


        Stores value under key, replacing any existing value, e.g.
put("poller:last_id", 42).



    


    
      
        update(key, default, fun)

      


        Updates the value under key with fun and returns the new value,
storing default as it is when the key is missing, e.g.
update("api:hits", 1, &(&1 + 1)).



    





      


      
        Types


        


  
    
      
    
    
      value()



        
          
        

    

  


  

      

          @type value() ::
  nil
  | boolean()
  | number()
  | String.t()
  | [value()]
  | %{optional(String.t()) => value()}


      


A value the store holds: JSON's shapes, with maps keyed by strings.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      all(prefix \\ "")



        
          
        

    

  


  

      

          @spec all(String.t()) :: %{required(String.t()) => value()}


      


Returns every entry whose key starts with prefix as a map of key
to value, loaded in one query, e.g. all("poller:").
Use this rather than get/2 in a loop; keys/1 lists the keys
alone when the values are not needed. An empty prefix returns
everything.

  



  
    
      
    
    
      delete(key)



        
          
        

    

  


  

      

          @spec delete(String.t()) :: :ok


      


Removes key.
Removing a key that is not there is a no-op.

  



  
    
      
    
    
      delete_all(prefix)



        
          
        

    

  


  

      

          @spec delete_all(String.t()) :: :ok


      


Removes every key starting with prefix in one query, e.g.
delete_all("poller:").
An empty prefix removes every key.

  



  
    
      
    
    
      fetch(key)



        
          
        

    

  


  

      

          @spec fetch(String.t()) :: {:ok, value()} | :error


      


Returns {:ok, value} for the value stored under key, or
:error when there is none.
The only read that distinguishes a stored nil from a missing key.

  



    

  
    
      
    
    
      get(key, default \\ nil)



        
          
        

    

  


  

      

          @spec get(String.t(), term()) :: value() | term()


      


Returns the value stored under key, or default when there is
none, e.g. get("poller:last_id", 0).

  



    

  
    
      
    
    
      keys(prefix \\ "")



        
          
        

    

  


  

      

          @spec keys(String.t()) :: [String.t()]


      


Returns every key starting with prefix, sorted, without loading
the values, e.g. keys("poller:").
all/1 returns keys and values together. An empty prefix lists
every key.

  



  
    
      
    
    
      put(key, value)



        
          
        

    

  


  

      

          @spec put(String.t(), value()) :: :ok


      


Stores value under key, replacing any existing value, e.g.
put("poller:last_id", 42).
A value that is not JSON-shaped (value/0) raises
ArgumentError naming where in the value the problem sits, and
nothing is written.

  



  
    
      
    
    
      update(key, default, fun)



        
          
        

    

  


  

      

          @spec update(String.t(), value(), (value() -> value())) :: value()


      


Updates the value under key with fun and returns the new value,
storing default as it is when the key is missing, e.g.
update("api:hits", 1, &(&1 + 1)).
No update is lost under concurrent requests: if another write lands
on key while fun runs, fun runs again on the newer value. So
keep fun fast and pure, computing the new value from the old one
alone, and do I/O and other side effects before or after the call.
Host.KV.update("webhooks:recent", [id], fn ids -> Enum.take([id | ids], 20) end)
A value that is not JSON-shaped raises as put/2 does. If key
is still changing under fun after a second of retries, the update
raises: a sign that fun is too slow for how often key is
written.

  


        

      


  

    
Host.Migrator 
    



      
Run the migrations you define against the agent database, and read
their history.
A migration is a module that uses Ecto.Migration, defined with
the define tool like any other. Your beamlet files it with the next
version number; it is pending until you run it from here. The
loop is: define the migration, migrate/0, then define the
Ecto.Schema module for the table it created and use it through
Host.Repo.
defmodule Shopping.CreateLists do
  @moduledoc "Creates the shopping lists table."
  use Ecto.Migration

  def change do
    create table(:shopping_lists) do
      add :name, :string, null: false
      timestamps type: :utc_datetime
    end
  end
end
Then, from eval: Host.Migrator.migrate().
migrate/0 and rollback/0 change the database, print what they
applied or undid, and return :ok; print_migrations/0 prints the
history, version, module, applied or pending, and returns :ok.
A failure raises with a teaching message. Inside a migration, query
by table name and call Host.Repo by name after flush(); do not
reference schema modules, which change while a migration is frozen
history.
To change a migration that has run, rollback/0, replace it and
migrate/0 again. SQLite cannot change a column's type or drop a
constraint: create a new table, copy the rows with an insert from
a select, drop the old table and rename the new one.

      


      
        Summary


  
    Functions
  


    
      
        migrate()

      


        Applies every pending migration in version order, printing each
one as it is applied.



    


    
      
        print_migrations()

      


        Prints the migration history: each version with its module and
whether it is applied (with when) or pending.



    


    
      
        rollback()

      


        Undoes the most recently applied migration and prints it.



    





      


      
        Functions


        


  
    
      
    
    
      migrate()



        
          
        

    

  


  

      

          @spec migrate() :: :ok


      


Applies every pending migration in version order, printing each
one as it is applied.
Nothing pending prints so. If one fails, the ones before it stay
applied and the error names the one that failed; fix it with define
(replace: true) and migrate again.

  



  
    
      
    
    
      print_migrations()



        
          
        

    

  


  

      

          @spec print_migrations() :: :ok


      


Prints the migration history: each version with its module and
whether it is applied (with when) or pending.
This is the audit trail of every change made to the agent
database's tables.

  



  
    
      
    
    
      rollback()



        
          
        

    

  


  

      

          @spec rollback() :: :ok


      


Undoes the most recently applied migration and prints it.
The migration is pending again: replace or remove it, or migrate to
re-apply it. Call repeatedly to roll back further.

  


        

      


  

    
Host.PubSub 
    



      
Publish/subscribe on your beamlet's shared message bus.
A process subscribes to a topic string, and every message
broadcast on that topic is delivered to it as an ordinary process
message. A LiveView subscribes in mount/3 and handles the message in
handle_info/2; a controller action broadcasts:
def mount(_params, _session, socket) do
  if connected?(socket), do: Host.PubSub.subscribe("notes:updated")
  {:ok, assign(socket, notes: Notes.all())}
end

def handle_info({:note_saved, note}, socket) do
  {:noreply, update(socket, :notes, &[note | &1])}
end

def create(conn, params) do
  note = Notes.save(params)
  Host.PubSub.broadcast("notes:updated", {:note_saved, note})
  json(conn, %{ok: true})
end
Topics are one shared namespace across every agent and module on
your beamlet, so prefix them with your domain, e.g. "notes:updated".
Subscriptions belong to the calling process and end with it.

      


      
        Summary


  
    Functions
  


    
      
        broadcast(topic, message)

      


        Delivers message, any term, to every process subscribed to
topic, e.g. broadcast("notes:updated", {:note_saved, note}).



    


    
      
        subscribe(topic)

      


        Subscribes the calling process to topic, e.g.
subscribe("notes:updated").



    


    
      
        unsubscribe(topic)

      


        Unsubscribes the calling process from topic.



    





      


      
        Functions


        


  
    
      
    
    
      broadcast(topic, message)



        
          
        

    

  


  

      

          @spec broadcast(String.t(), term()) :: :ok


      


Delivers message, any term, to every process subscribed to
topic, e.g. broadcast("notes:updated", {:note_saved, note}).
Returns :ok whether or not anyone is subscribed.

  



  
    
      
    
    
      subscribe(topic)



        
          
        

    

  


  

      

          @spec subscribe(String.t()) :: :ok


      


Subscribes the calling process to topic, e.g.
subscribe("notes:updated").
Messages broadcast on the topic arrive as process messages,
handle_info/2 in a LiveView.

  



  
    
      
    
    
      unsubscribe(topic)



        
          
        

    

  


  

      

          @spec unsubscribe(String.t()) :: :ok


      


Unsubscribes the calling process from topic.
Unsubscribing from a topic the process never subscribed to is a
no-op.

  


        

      


  

    
Host.Repo 
    



      
The agent database: SQLite, shared by every module on your beamlet.
Define an Ecto.Schema module for a table, then read and write it
with the standard Ecto repo API:
defmodule Shopping.Item do
  @moduledoc "An item on the shopping list."
  use Ecto.Schema
  import Ecto.Changeset

  schema "shopping_items" do
    field :name, :string
    field :done, :boolean, default: false
    timestamps type: :utc_datetime
  end

  @doc "Casts name and done; name is required."
  def changeset(item, attrs) do
    item |> cast(attrs, [:name, :done]) |> validate_required([:name])
  end
end

Host.Repo.insert(Shopping.Item.changeset(%Shopping.Item{}, %{name: "milk"}))
Host.Repo.all(from i in Shopping.Item, where: not i.done, order_by: i.name)
Tables are created by migrations, which Host.Migrator runs
against this database; small state that needs no table of its own,
a cursor or a last-run time, goes in Host.KV. Every function
here is Ecto's own Ecto.Repo API: all, get, one, insert,
update, delete, insert_all, update_all, transaction and
the rest.
Ecto's query builders (from, where, order_by, limit and
the rest) are macros: put import Ecto.Query at the top of any
eval or module that queries. A :map field is stored as JSON, so
its keys come back as strings. Raw SQL through query/2 runs one
statement per call, since SQLite silently ignores anything after
the first, and stays inside this database file: ATTACH DATABASE,
DETACH DATABASE and VACUUM INTO are refused on every
connection.

      


      
        Summary


  
    Functions
  


    
      
        aggregate(queryable, aggregate, opts \\ [])

      


        Callback implementation for Ecto.Repo.aggregate/3.



    


    
      
        aggregate(queryable, aggregate, field, opts)

      


        Callback implementation for Ecto.Repo.aggregate/4.



    


    
      
        all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.all/2.



    


    
      
        all_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.all_by/3.



    


    
      
        checked_out?()

      


        Callback implementation for Ecto.Repo.checked_out?/0.



    


    
      
        checkout(fun, opts \\ [])

      


        Callback implementation for Ecto.Repo.checkout/2.



    


    
      
        child_spec(opts)

      


    


    
      
        config()

      


        Callback implementation for Ecto.Repo.config/0.



    


    
      
        default_options(operation)

      


        Callback implementation for Ecto.Repo.default_options/1.



    


    
      
        delete(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete/2.



    


    
      
        delete!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete!/2.



    


    
      
        delete_all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete_all/2.



    


    
      
        disconnect_all(interval, opts \\ [])

      


        Forces all connections in the repo pool to disconnect within the given interval.



    


    
      
        exists?(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.exists?/2.



    


    
      
        explain(operation, queryable, opts \\ [])

      


        Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.



    


    
      
        get(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get/3.



    


    
      
        get!(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get!/3.



    


    
      
        get_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by/3.



    


    
      
        get_by!(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by!/3.



    


    
      
        get_dynamic_repo()

      


        Callback implementation for Ecto.Repo.get_dynamic_repo/0.



    


    
      
        in_transaction?()

      


        Callback implementation for Ecto.Repo.in_transaction?/0.



    


    
      
        insert(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert/2.



    


    
      
        insert!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert!/2.



    


    
      
        insert_all(schema_or_source, entries, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_all/3.



    


    
      
        insert_or_update(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update/2.



    


    
      
        insert_or_update!(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update!/2.



    


    
      
        load(schema_or_types, data)

      


        Callback implementation for Ecto.Repo.load/2.



    


    
      
        one(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one/2.



    


    
      
        one!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one!/2.



    


    
      
        preload(struct_or_structs_or_nil, preloads, opts \\ [])

      


        Callback implementation for Ecto.Repo.preload/3.



    


    
      
        prepare_query(operation, query, opts)

      


        Callback implementation for Ecto.Repo.prepare_query/3.



    


    
      
        prepare_transaction(fun_or_multi, opts)

      


        Callback implementation for Ecto.Repo.prepare_transaction/2.



    


    
      
        put_dynamic_repo(dynamic)

      


        Callback implementation for Ecto.Repo.put_dynamic_repo/1.



    


    
      
        query(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query.



    


    
      
        query!(sql, params \\ [], opts \\ [])

      


        Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        query_many(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query that returns multiple results on the given repo.



    


    
      
        query_many!(sql, params \\ [], opts \\ [])

      


        Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        reload(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload/2.



    


    
      
        reload!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload!/2.



    


    
      
        rollback(value)

      


        Callback implementation for Ecto.Repo.rollback/1.



    


    
      
        start_link(opts \\ [])

      


        Callback implementation for Ecto.Repo.start_link/1.



    


    
      
        stop(timeout \\ 5000)

      


        Callback implementation for Ecto.Repo.stop/1.



    


    
      
        stream(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.stream/2.



    


    
      
        to_sql(operation, queryable, opts \\ [])

      


        Converts the given query to SQL according to its kind and the
adapter in the given repository.



    


    
      
        transact(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transact/2.



    


    
      
        transaction(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transaction/2.



    


    
      
        update(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update/2.



    


    
      
        update!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update!/2.



    


    
      
        update_all(queryable, updates, opts \\ [])

      


        Callback implementation for Ecto.Repo.update_all/3.



    





      


      
        Functions


        


    

  
    
      
    
    
      aggregate(queryable, aggregate, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/3.

  



  
    
      
    
    
      aggregate(queryable, aggregate, field, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/4.

  



    

  
    
      
    
    
      all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all/2.

  



    

  
    
      
    
    
      all_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all_by/3.

  



  
    
      
    
    
      checked_out?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checked_out?/0.

  



    

  
    
      
    
    
      checkout(fun, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checkout/2.

  



  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      config()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.config/0.

  



  
    
      
    
    
      default_options(operation)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.default_options/1.

  



    

  
    
      
    
    
      delete(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete/2.

  



    

  
    
      
    
    
      delete!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete!/2.

  



    

  
    
      
    
    
      delete_all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete_all/2.

  



    

  
    
      
    
    
      disconnect_all(interval, opts \\ [])



        
          
        

    

  


  

      

          @spec disconnect_all(non_neg_integer(), opts :: Keyword.t()) :: :ok


      


Forces all connections in the repo pool to disconnect within the given interval.
Once this function is called, the pool will disconnect all of its connections
as they are checked in or as they are pinged. Checked in and idle connections
will be randomly disconnected within the given time interval.
If the connection has a backoff configured (which is the case by default),
disconnecting means an attempt at a new connection will be done immediately
after, without starting a new process for each connection. However, if backoff
has been disabled, the connection process will terminate. In such cases,
disconnecting all connections may cause the pool supervisor to restart
depending on the max_restarts/max_seconds configuration of the pool,
so you will want to set those carefully.
If you need connections to be restarted periodically, set the :max_lifetime
option in your repository configuration instead.

  



    

  
    
      
    
    
      exists?(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.exists?/2.

  



    

  
    
      
    
    
      explain(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec explain(
  :all | :update_all | :delete_all,
  Ecto.Queryable.t(),
  opts :: Keyword.t()
) ::
  String.t() | Exception.t() | [map()]


      


Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.
Examples
# Postgres
iex> MyRepo.explain(:all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

iex> Ecto.Adapters.SQL.explain(Repo, :all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

# MySQL
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title")) |> IO.puts()
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
| id | select_type | table | partitions | type | possible_keys | key  | key_len | ref  | rows | filtered | Extra       |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
|  1 | SIMPLE      | p0    | NULL       | ALL  | NULL          | NULL | NULL    | NULL |    1 |    100.0 | Using where |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+

# Shared opts
iex> MyRepo.explain(:all, Post, analyze: true, timeout: 20_000)
"Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=443) (actual time=0.013..0.013 rows=0 loops=1)\nPlanning Time: 0.031 ms\nExecution Time: 0.021 ms"
It's safe to execute it for updates and deletes, no data change will be committed:
iex> MyRepo.explain(Repo, :update_all, from(p in Post, update: [set: [title: "new title"]]))
"Update on posts p0  (cost=0.00..11.70 rows=170 width=449)\n  ->  Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=449)"
This function is also available under the repository with name explain:
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title"))
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)\n  Filter: ((title)::text = 'title'::text)"
Options
Built-in adapters support passing opts to the EXPLAIN statement according to the following:
	Adapter	Supported opts
	Postgrex	analyze, verbose, costs, settings, buffers, timing, summary, format, plan, wrap_in_transaction
	MyXQL	format, wrap_in_transaction

All options except format are boolean valued and default to false.
The allowed format values are :map, :yaml, and :text:
	:map is the deserialized JSON encoding.
	:yaml and :text return the result as a string.

The built-in adapters support the following formats:
	Postgrex: :map, :yaml and :text
	MyXQL: :map and :text

The wrap_in_transaction option is a boolean that controls whether the command is run inside of a
transaction that is rolled back. This is useful when, for example, you'd like to use analyze: true
on an update or delete query without modifying data. Defaults to true.
The :plan option in Postgrex can take the values :custom or :fallback_generic. When :custom
is specified, the explain plan generated will consider the specific values of the query parameters
that are supplied. When using :fallback_generic, the specific values of the query parameters will
be ignored. :fallback_generic does not use PostgreSQL's built-in support for a generic explain
plan (available as of PostgreSQL 16), but instead uses a special implementation that works for PostgreSQL
versions 12 and above. Defaults to :custom.
Any other value passed to opts will be forwarded to the underlying adapter query function, including
shared Repo options such as :timeout. Non built-in adapters may have specific behaviour and you should
consult their documentation for more details.
For version compatibility, please check your database's documentation:
	Postgrex: PostgreSQL doc.
	MyXQL: MySQL doc.


  



    

  
    
      
    
    
      get(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get/3.

  



    

  
    
      
    
    
      get!(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get!/3.

  



    

  
    
      
    
    
      get_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by/3.

  



    

  
    
      
    
    
      get_by!(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by!/3.

  



  
    
      
    
    
      get_dynamic_repo()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_dynamic_repo/0.

  



  
    
      
    
    
      in_transaction?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.in_transaction?/0.

  



    

  
    
      
    
    
      insert(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert/2.

  



    

  
    
      
    
    
      insert!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert!/2.

  



    

  
    
      
    
    
      insert_all(schema_or_source, entries, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_all/3.

  



    

  
    
      
    
    
      insert_or_update(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update/2.

  



    

  
    
      
    
    
      insert_or_update!(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update!/2.

  



  
    
      
    
    
      load(schema_or_types, data)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.load/2.

  



    

  
    
      
    
    
      one(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one/2.

  



    

  
    
      
    
    
      one!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one!/2.

  



    

  
    
      
    
    
      preload(struct_or_structs_or_nil, preloads, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.preload/3.

  



  
    
      
    
    
      prepare_query(operation, query, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_query/3.

  



  
    
      
    
    
      prepare_transaction(fun_or_multi, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_transaction/2.

  



  
    
      
    
    
      put_dynamic_repo(dynamic)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.put_dynamic_repo/1.

  



    

    

  
    
      
    
    
      query(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, Ecto.Adapters.SQL.query_result()} | {:error, Exception.t()}


      


Runs a custom SQL query.
If the query was successful, it will return an :ok tuple containing
a map with at least two keys:
	:num_rows - the number of rows affected
	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)

Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query("SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

iex> Ecto.Adapters.SQL.query(MyRepo, "SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

  



    

    

  
    
      
    
    
      query!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  Ecto.Adapters.SQL.query_result()


      


Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries

  



    

    

  
    
      
    
    
      query_many(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, [Ecto.Adapters.SQL.query_result()]} | {:error, Exception.t()}


      


Runs a custom SQL query that returns multiple results on the given repo.
In case of success, it must return an :ok tuple containing a list of
maps with at least two keys:
	:num_rows - the number of rows affected

	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)


Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query_many("SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

iex> Ecto.Adapters.SQL.query_many(MyRepo, "SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

  



    

    

  
    
      
    
    
      query_many!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) :: [
  Ecto.Adapters.SQL.query_result()
]


      


Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries

  



    

  
    
      
    
    
      reload(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.reload/2.

  



    

  
    
      
    
    
      reload!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.reload!/2.

  



  
    
      
    
    
      rollback(value)



        
          
        

    

  


  

      

          @spec rollback(term()) :: no_return()


      


Callback implementation for Ecto.Repo.rollback/1.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.start_link/1.

  



    

  
    
      
    
    
      stop(timeout \\ 5000)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stop/1.

  



    

  
    
      
    
    
      stream(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stream/2.

  



    

  
    
      
    
    
      to_sql(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec to_sql(:all | :update_all | :delete_all, Ecto.Queryable.t(), Keyword.t()) ::
  {String.t(), Ecto.Adapters.SQL.query_params()}


      


Converts the given query to SQL according to its kind and the
adapter in the given repository.
Examples
The examples below are meant for reference. Each adapter will
return a different result:
iex> MyRepo.to_sql(:all, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

iex> MyRepo.to_sql(:update_all, from(p in Post, update: [set: [title: ^"hello"]]))
{"UPDATE posts AS p SET title = $1", ["hello"]}

iex> Ecto.Adapters.SQL.to_sql(:all, MyRepo, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

  



    

  
    
      
    
    
      transact(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transact/2.

  



    

  
    
      
    
    
      transaction(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transaction/2.

  



    

  
    
      
    
    
      update(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update/2.

  



    

  
    
      
    
    
      update!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update!/2.

  



    

  
    
      
    
    
      update_all(queryable, updates, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update_all/3.

  


        

      


  

    
Host.Router 
    



      
Mount your modules at URLs your beamlet serves.
live/2 mounts a LiveView page; get/3, post/3, put/3,
patch/3 and delete/3 mount a controller action for that verb.
Routes persist across restarts, and every route is public: anyone
who can reach your beamlet can request it. Redefining a mounted
module with replace: true updates what its routes serve; there
is no need to unmount and remount.
Two words to keep apart. A path is what you choose and what
every function here takes: "/todos", never carrying a prefix the
operator may have configured. A URL is what you give people or
external services; url/1 builds it. In a template, ~p"/todos"
(imported by use Host.Web) turns a path into the browser path a
link needs. A path whose first segment is beamlet is your
beamlet's own (/beamlet/login, /beamlet/mcp) and cannot be
mounted.
Mounting prints the route and its URL and returns :ok;
unmount/1 prints what it removed. print_routes/0 prints the
route table. call/4 calls a mounted path in this process and
returns the response as data:
call(:get, "/todos")
#=> %{status: 200, headers: %{"content-type" => "text/html; charset=utf-8", ...},
#     body: "<!DOCTYPE html>..."}
Mounting and unmounting act as you, the token behind the eval,
and a route records who mounted it. A served route acts as nobody:
inside one, these verbs and Host.Code raise, whether the request
came from a browser or through call/4, which sets your principal
aside for the duration of the request so the two behave the same.

      


      
        Summary


  
    Types
  


    
      
        verb()

      


        An HTTP verb a route answers.



    





  
    Functions
  


    
      
        call(verb, path, data \\ nil, opts \\ [])

      


        Calls a mounted route and returns its response, e.g.
call(:get, "/todos").



    


    
      
        delete(path, module, action)

      


        Mounts a controller action for DELETE at path; see get/3.



    


    
      
        get(path, module, action)

      


        Mounts a controller action for GET at path, e.g.
get("/report", Report.Api, :show).



    


    
      
        live(path, module, action \\ nil)

      


        Mounts a LiveView page at path, e.g.
live("/todos", Todo.PageLive).



    


    
      
        patch(path, module, action)

      


        Mounts a controller action for PATCH at path; see get/3.



    


    
      
        path(path)

      


        The browser path for path, e.g. path("/todos").



    


    
      
        post(path, module, action)

      


        Mounts a controller action for POST at path, e.g.
post("/hooks/github", Hooks.Github, :create).



    


    
      
        print_routes()

      


        Prints the mounted routes.



    


    
      
        put(path, module, action)

      


        Mounts a controller action for PUT at path; see get/3.



    


    
      
        sigil_p(path, modifiers)

      


        The ~p sigil: the browser path for a route path in a template.



    


    
      
        unmount(path, opts \\ [])

      


        Unmounts every route at path, e.g. unmount("/todos").



    


    
      
        url(path)

      


        The full URL for path, e.g. url("/todos").



    





      


      
        Types


        


  
    
      
    
    
      verb()



        
          
        

    

  


  

      

          @type verb() :: :get | :post | :put | :patch | :delete


      


An HTTP verb a route answers.

  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      call(verb, path, data \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec call(verb(), String.t(), map() | String.t() | nil, keyword()) :: %{
  status: pos_integer(),
  headers: %{required(String.t()) => String.t()},
  body: term()
}


      


Calls a mounted route and returns its response, e.g.
call(:get, "/todos").
Or call(:post, "/hooks/github", %{"action" => "opened"}). path
is the path you mounted. data is a map or a string: on GET a map
becomes the query string; on other verbs a map is sent as a JSON
body and a string as the raw body. Pass
headers: [{"x-hub-signature", sig}] to add request headers.
Returns %{status: 201, headers: %{"content-type" => ...}, body: ...}.
A JSON response body is decoded; any other body is the raw string.
A LiveView page answers GET with its rendered HTML. Anything the
route prints appears in your output. If the route crashes, the
crash is raised here with the route's stacktrace. The call is a
real request: records and files the route creates persist, and
the route acts as nobody, exactly as it does from a browser.

  



  
    
      
    
    
      delete(path, module, action)



        
          
        

    

  


  

      

          @spec delete(String.t(), module(), atom()) :: :ok


      


Mounts a controller action for DELETE at path; see get/3.

  



  
    
      
    
    
      get(path, module, action)



        
          
        

    

  


  

      

          @spec get(String.t(), module(), atom()) :: :ok


      


Mounts a controller action for GET at path, e.g.
get("/report", Report.Api, :show).
The action is called as show(conn, params); the route and its URL
are printed. Controller routes answer JSON/webhook-style requests:
no session, no CSRF, so external services can call them directly.
The module must be a Phoenix controller
(use Host.Web, :controller).

  



    

  
    
      
    
    
      live(path, module, action \\ nil)



        
          
        

    

  


  

      

          @spec live(String.t(), module(), atom() | nil) :: :ok


      


Mounts a LiveView page at path, e.g.
live("/todos", Todo.PageLive).
Prints the route and the URL it is served at. The module must be a
LiveView (use Host.Web, :live_view). An optional live action
arrives as socket.assigns.live_action, not in the mount params, so
one LiveView can serve several paths:
live("/todos/new", Todo.PageLive, :new).

  



  
    
      
    
    
      patch(path, module, action)



        
          
        

    

  


  

      

          @spec patch(String.t(), module(), atom()) :: :ok


      


Mounts a controller action for PATCH at path; see get/3.

  



  
    
      
    
    
      path(path)



        
          
        

    

  


  

      

          @spec path(String.t()) :: String.t()


      


The browser path for path, e.g. path("/todos").
It is "/todos" on a beamlet serving at the root, and
"/app/todos" on one whose operator fenced agent routes under
/app. In a template, ~p"/todos" is the same thing; use this
form in code.

  



  
    
      
    
    
      post(path, module, action)



        
          
        

    

  


  

      

          @spec post(String.t(), module(), atom()) :: :ok


      


Mounts a controller action for POST at path, e.g.
post("/hooks/github", Hooks.Github, :create).
Prints the route and its URL, the one external services should
call. See get/3 for what a controller route is.

  



  
    
      
    
    
      print_routes()



        
          
        

    

  


  

      

          @spec print_routes() :: :ok


      


Prints the mounted routes.
Verb, path, the module (and action) serving each, and the token
that mounted it, under the base URL they are served from. A route
whose module is gone or no longer fits it is marked as not served.

  



  
    
      
    
    
      put(path, module, action)



        
          
        

    

  


  

      

          @spec put(String.t(), module(), atom()) :: :ok


      


Mounts a controller action for PUT at path; see get/3.

  



  
    
      
    
    
      sigil_p(path, modifiers)


        (macro)


        
          
        

    

  


  

The ~p sigil: the browser path for a route path in a template.
For links and forms, <.link navigate={~p"/todos/#{id}"}>. It is
path/1 in sigil form: it prepends the operator's prefix, if any,
and nothing else, so there is no compile-time route check. Comes
imported with use Host.Web.

  



    

  
    
      
    
    
      unmount(path, opts \\ [])



        
          
        

    

  


  

      

          @spec unmount(String.t(), keyword()) :: :ok


      


Unmounts every route at path, e.g. unmount("/todos").
The page or action stops being served, and each route removed is
printed. Pass verb: :post to remove only that verb's route and
leave the others mounted.

  



  
    
      
    
    
      url(path)



        
          
        

    

  


  

      

          @spec url(String.t()) :: String.t()


      


The full URL for path, e.g. url("/todos").
Something like "http://localhost:4000/todos": what you show
people and register with external services.

  


        

      


  

    
Host.Web 
    



      
The use line for a module on your beamlet's web surface.
One line brings in the framework for the module's role, plus
Phoenix.HTML, the JS alias and the ~p sigil for paths in
templates:
defmodule Todo.PageLive do
  use Host.Web, :live_view

  def mount(_params, _session, socket) do
    {:ok, assign(socket, page_title: "Todos", todos: Todo.List.all())}
  end

  def render(assigns) do
    ~H"""
    <ul :for={todo <- @todos}><li>{todo.name}</li></ul>
    <.link navigate={~p"/todos/new"}>Add one</.link>
    """
  end
end
:live_view for an HTML page, mounted with Host.Router.live/2;
:controller for JSON API and webhook actions, mounted with the
Host.Router function named after the HTTP verb, JSON-only with
no session or CSRF; :live_component for a stateful component a
page renders with <.live_component>; :html for a module of
shared function components.
A template is a ~H sigil in render/1; ~p is for the paths
inside it, never the template itself. <.link navigate={~p"..."}>
or <.link patch={...}> keeps navigation on the LiveView socket
where a plain <a href> reloads the page. Pages render inside the
layout your beamlet gives agent pages, with Tailwind utility
classes available; no stylesheet or asset setup is needed. The
layout paints the page background and text colour for light and
dark mode, following the visitor's system setting, so a page's own
dark: classes land on a matching canvas. It also titles the
browser tab with the page's page_title assign, so set one in
mount/3. For live updates, broadcast from the action that
receives the change with Host.PubSub and subscribe in the
LiveView's mount/3.

      


      
        Summary


  
    Functions
  


    
      
        __using__(which)

      


        use Host.Web, :live_view | :controller | :live_component | :html,
see the module documentation for what each brings in.



    





      


      
        Functions


        


  
    
      
    
    
      __using__(which)


        (macro)


        
          
        

    

  


  

use Host.Web, :live_view | :controller | :live_component | :html,
see the module documentation for what each brings in.

  


        

      


  

    
mix beamlet 
    



      
Runs the beamlet command line from Mix, in development.
$ mix beamlet setup
$ mix beamlet tokens.create laptop
$ mix beamlet --help

It works on the data dir your project's config names, whether or
not the beamlet is running. It exits non-zero when a command fails,
so it works in scripts.
Beamlet.CLI describes each command. A release has no Mix, so the
standalone server ships bin/beamlet instead, and your own release
can call Beamlet.CLI.main/1 from its eval command the same way.
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